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Philoſophical and Chemical Sus mers. 
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PART the FIRST. 


4 Explanation the 1 17 Properties 0 Bulle 
fore nd kes Powers. 4 1 


E buſineſs of experimental Phileſophy is to enquire 
into, and inveſtigate the cauſes of the various ap- 
pearances in nature by every kind of Experiment, and to 


| make mankind wiſer and better. 


All bodies are found to poſſeſs, or partake of the fol 
lowing general properties, viz. Zxten/fon, Solidity, Divi- 


fibility, Mobility, Tnaftivity, Attraction, and Repulſion 3 


and are capable of a very minute percepnble diviſion ; for 
the Goldbeaters can extend a grain of gold into a leaf of 
50 10 ſquate inches, and thoſe may be div ided into two mil- 

ions of viſible parts. Nature goes greater lengths; 
Lewen bock tells us there are more animalcules in the milt 
of a ſingle fiſh, than there are men upon the whole earth. 
This might be farther er inced by the ſmallocts of efituyia 


from various bodies. 


Motion is either abſolute (of itſelf ) or' -relative, as INE? 
ing reference to ſome other motion; and is equable, when 
y Paſſeg over equal ſpaces in equal times; or ac» 

d, when it con ſtantly W its motion, by 
the firſt impulſe not ceaſing to act. Every body will, 
( reaſon of its inactivity) continue in a ſtate either ot 

3 reſt,. 


* * 
i a . . 
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| deſcending upon an inclined plane; only the force acting 


a body, and the velocity is proportional to the time the 


4 / Motion, Atiraction, &c. 
reft, or of motion uniformly in a right line; except fo 

far as, by a force impreſſed, it is compelled to change 
that ſtate.——Secondly, The change of motion is always 
proportional to the moving force impreſſed ; and is ever 
made in that right line in which the force is directed. 


Thirdly, Re- action is always equal to, and contrary to 
action. The force one body is capable of exerting upon 


another, is as Its quantity of matter multiplied into its 
velocity, | | | 8 | 
ATTRACTION ſeems to be of ſeveral kinds; but it is 
at leaſt probable that each is an effect proceeding from 
the ſame cauſe, —Firſl, Gravity, which is evident between 


large bodies; as the. earth and the moon, the ſun and 


planets, &c. Gravity accelerates equally the motion of 


body has been moving, The ſpace thro' which a body 
deſcends in one ſecond, if it moves without reſiſtance, is 
16.13 feet. The above laws hold good if the body is 


upon it then, is to the abſolute force of gravity, as the 
height of the plane is to the length. Secondly, Cohbefion, 
which, by its ſtrength or weakneſs, occaſions the differ- 
ent degrees of Fixity, Fluidity, Hardneſs, Seftneſs, and 
L£laſticity, and water to riſe in capillary tubes, — Thirdly, 
Electric Attraction is proportioned to the charge of clec- 
tricity upon the conductor, and inereaſes as the ſquare 
of the diſtance is diminiſhed. —Fourthly, Magnetiſm is 
peculiar to iron or its ore “; its force dimmiſhing in an 
Irregular manner, but near the inverſe proportion of the 
ſquares, as in the electrical attraction.— Fifthly, Specific 
Attrafion, which will be particularly explained in Part 


the Second. 


Magnets are either natural or artificial; the natural magnet, 
or load- ſtone, has frequently ſeveral attracting points, called poles, 


dut ſometiwes only two; the artificial magnet has never more than 


two poles, but the attracting points are much diffuſed. A magnet 
ſuſpended upon a point, turns one of its poles northerly, and the 
other towards the ſouth ; but the exact poſitien varies conſiderably 
in a ſeries of years, in a manner ſomewhat reſembling the vibration 
of a pendulum, 1 „ L„„ BSE. 


— 


Beſides 


85 07 Mechanical Powers, Se. * 


Be ſides the above properties, bodies may be conſidered 
with reſpect to their motion, quantity matter, or diſpeſi» 
tion to produce any confiderable eject, The center of gra- 

_ wity is that point in a body about which all the parts in 
any ſituation will exactly balance each other; and if the 
earth and moon by the intervention of gravity are con» 
ſidered as two connected bodies, their centre. of gravity 
will be about two theuſand miles from the ſurface of the 

earth; about which point they both turn once a month. 
The mechanical powers are reckoned /i; the lever, the 
pulley, the wheel and axle,' the inclined plane, the wedges 
and the ſcrew; though theſe diſtinctions do not ſeem 
wholly neceſſary, To compute the advantage gained by 
any machine, it is requiſite to find the velocity of the 
farſt and the laſt movers; as much as the one exceeds the 
other, ſo much is the advantage, an allowance being 
made for friction, which in moſt machines will amount 


to one-third. of the computed effect. 

. hog Of the ATMOSPHERE... 4 7 

: The Air or Atmoſphere extends round the earth; (a 
) body about eight thouſand miles in diameter) as is ſup- 
| poſed, to the height of four or five hundred miles; it 
i decreaſes in denſity in a certain proportion upwards :—is 
Fluid, Heauy, Zlaſtic, Rarefable u ith heat: is the ve. 


hicle. ef ſounds, (which move 1142 feet in a ſecond): is 


neceſſary to the growth of vegetables and to animal lie: 
may be witiated either by the indroduction of foreign matter, 


one-tenth of the whole weight. A column of a ſquare 
inch-at the baſe, weighs fifteen pounds avoirdupoiſe, and 
will ſupport a column of water of two or three and thirty. 
feet; of quickſilver, 29.5 inches. The weight of air to 


water is as one to 860, but by compreſfion its denfity may 


J 
L 
- or by decompoſition :—1$ beavier at one time than another by 
c 
c 


be made to exceed even that of quickſil ver“ 


The Air- Pump acts by extracting the air out of a veſſel prepared 
fot that purpoſe, as the condenſer operates by injecting into * 
ceiver more air than it commonly contains. The barometer indi- 
cates the weight of the atmoſphere; the thermometer ſhews its 


heat, and the hygrometer, its. ſtate with re ſpect to moifture and 
dryneſs. The ventilator was contrived by the moſt ingenious Dr. 


s Ha LT, to extract vitiated air out of any cloſe place, The air-gun 
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Of Hydraſtatics, Light, Se. ; 


/ HyprosTarics. 


L 2. / k ip « FI 


The ſcience of Hydroſtatics treats of the nature, gu- 
wity, Preſſiire, and motion of fluids in general, and of 
aveighing ſolids in them. A fluid is a body that yields to 
a Tight prefſure, Fluids preſs equally. in all directions. 
The weight of a cubic foot of water is 62.5 pounds avoir- 
" Uupoiſe. Water is compreſſible. only in a flight degree, 
ſio far as experiments are at preſent of a nature to deter- 
mine it. The fpecific gravities of bodies are as their 
weight, bulk for bulk 5 mapa 4 2 


. ann.. 9275 
Licht 1s a body conſiſting of very ſmall particles of 
matter; moves at the rate of near twelve millions of 
miles in a minute; or takes about eight minutes to move 
from the ſun to the earth: This was firſt diſcovered by 
Mr. Reaumur, from the appearance of the ſatellites of 
Jupiter when they were paſſing into, or out of, the fha- 
dow of that planet, and confirmed by the moſt eminent 
ſtronomers; it always moves in a ſtrait line; when it 
falls upon a reflecting ſurface, it is returned in ſuch a 
manner that the angles of incidence and reflection are 
equal; when directed upon a tranſparent body it is in 
part tranſmitted and in part reflected; if the tranſparent 
body be of an unequal thickneſs, it is refracted or drawn 
out of its rectilineal direction; whence the operation of 
-the different kinds of lenſes, &c. By the refraction of 
the atmoſphere, the ſup is ſeen five minutes ſooner than 
than it otherwiſe would be at its riſing, and continves as 
much longer above the horizon, at ſetting; for the ſame 
reaſon, in countries near the poles it continues to be ſeen” 
ſereral days longer than it otherwiſe would. Common 
{the invention of which I'believe' may be attributed to OrTo ve 
4 ' GvZRICKE, but much improved by Mr. Boy, and fince by 
otbers) is conſtructed to diſcharge balls, &c. in a manner ſimilar to 
1 Wer guns; and the prefent conſtruction ſeems to have as great. an 
effect. The common air has been accurately examined lately; and 
means have been deviſed to determine its component parts. It ap- 
pears to contain? between a third and fourth of dephlogiſticated, an 


Ln 


* — * 
— . — 3 —— — — 


1 eighteenth of fixable, a large proportion of phlogiſticated air, and 
38 much water combined with them. Dr. Prieflly has contrived an, / 
= air-gage, or euliometer, to determine the quantity of pure air in the 


"Az | atmoiphere. 


Ove nent 


light is ſeparable into ſeven diſtinct colours, viz. red, orange, 1 
yelloꝛo, Muc, green, violet, and indigo; which properties 
ate demonſtrable by the various optical inſtruments.“ 
3 8 / ELecraicitY. | 14 16 
ELECTRICITY is now atrixed at ſuch a degree of per · 
fection, that ic may very juſtly be termed a ſeience in 
ſome meaſure known to the ancients, but of which we J 
owe every ſatis factory account to the moderns. It was | 
in Sir Jaac Newton's. time little . underſtood ; but when 
many ingenious perſons in ſeveral parts of Europe, par- 
ticularly Mr. Hawk/bee, Mr. Stephen Gray, &c. began to 
direct their enquiries towards the ſecrets of this ſcience; 
their labours were rewarded with many material diſeo- 
veries ; the chief of which were:—Firſt, That ſome ſub- 
ſtances would conduct this power, and others would zot : 
— Secondly, If a conductor be ſuſpended by a nen · conductor, 
the electrie virtue might be communicated to it, from an 
excited piece of glaſi, a, amber, e. and would flow 
round it like an atmoſphere: — Thirdly, When this vir- 
tue was ſuddenly taken from either an excited ſubſtance, _ 1 
or any thing poſſeſſing it by communication, it appeared 1 
like fire, of this or that colour, according to its degree of 
ſtrengtb: — And, Fourthly, That it might be conveyed 
to very conſiderable diſtanees, and loſe none of its won 
dei, ꝙ•.mô 17 
Optical inſtruments are very numerous; the principal is— The 2 
refracting teleſcope, the invention of F.-Lipper/heim, of Middle- : „ 
bourg, in Zealand, about the year 16:9 ; improved by Galileo, and . _ | 4 
made in great perfection by Huygenius. There is a confiderable ya= A 
riety in the conſtruction of teleſcopes, which have their advantage for = 
particular purpoſes ; but the long ones are much in diſuſe fince the 
reflecting teleſcope by Sir Iſaac Newton, and improved by Dr. 3 
7 of Aberdeen, theſe being much more manageable than re- 


fraftors. The invention of microſcopes was in conſequence of that 8 

of the teleſcope; thy are of feveral forms; thoſe with fingle lenſes * 
have ſome advantage as to diſtinctneſs. Compound microſcopes have F 
ſome particular conveniences, and are: perhaps the beſt for common | 1 no 


uſe ; but undoubted!y the ſolar microſcope, invented by Dr. Liberkun,. 
a Pruſſian, about the year 1739, is the moſt perfect, eſpecially ae 
now improved, for viewing opaque objects, and magnifying fluids ho- 
rizontally with achromatic glaſſes, by the author of this. The mage 
nitying power of this inſtrument is amazing. - | OY Ss Lee 
+ The moſt perfet,compucTors are metals, ores, water, wet 
ſubſtances, and a vacuum; and NON-CONDUCTORS are dry ait, and 
every other dry ſubſtance, except as above. g | 
KF This 


— 


8 


deprive him of his ſenſes. This diſcovery encouraged 


\ 


Of _Eleffricty, Cc. ; 

This was the ftare of Electricity till about the year 
1743; when Profeſſor Waſtbenbroek accidentally diſcover- 
ed a method of increafing its force in a very ſurpriſing. 
manner. Having ſuſpended a cannon by non- conductogs, 
with a viah of water depending from it, holding the bottle. 
in one hand while he drew ſparks with the other, he 
found the force ſo much increated{ as for ſome time to 


the learned to purſue their reſearches with more alacrity 
than ever; which has been productive of the following. 
diſcoveries:— Firſt, That all bodies contain a neceſſary 
quantity of the electric flaid :—Secondly, A conductor 


may be electrized either Age i or peſftively; that is, 
may be deprived of a part of its natural quantity, or have. 


more than common accumulated upon it :==Thirdly, "That 
when any ſubſtance is p4/itivelyelefrified, its fupelfluous 
fluid is drawn from the earth and things contiguous to it; 


and not from the air alone, as ſome perſons had imagined: 


n. 


wax robs of its fluid any conductor it is applied to; but 


glaſs communicates to it: — Seventhly, That the electric 


ſpark has been found efficacious in removing ſome difor- 
ders incident to the human body: — Eighthly, A eonſi- 


derable diſcharge of it deprives animals of liſe, without 


leaving any marks of violence. It will ſet fire to inflam- 


mable ſubſtances, mel 
ſtroy it in needles. 


It has been lately di 


t gold, and give polarity to, or de- 


fcovered that thunder and lightniopg 


are produced by a diſcharge of electric fire, from or to the 


earth; or a cloud containing either more or leſs than its 


natural quantity; for the clouds are ſometimes in a nega- 


tive, and ſometimes in a poſitive ſtate. 
This is evinced, not only from the 
of an electrical diſcharge to a flaſh of lightning, and their 
like effects in killing animals, fuſing metals, rending bo- 
dies which refiic its tree paſſage, & c. but it has, by 8 8 


4 


ſimilar appearance 
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{rnproved by NN 


e the Solar Syſtem. « 


of a convenient apparatus, been drawn from the clouds*, 
and all the experiments made with it, that can be made 
with our electrical machines, 3 

Of the SOLAR SY $ TEM. 


Y « 


The matter at and uear the ſurface of the earth may be 
ſubmitted to actual experiment; but the bodies that com- 
poſe the ſolar ſyſtem can only be ob/ermed, not being ſub- 
jet to any experiment. The order and laws of motion 


of the heavenly bodies, diſcovered by unexceptionable 
_ obſervations, conſtitute the ſcience, or true ſyſtem of 


aſtronomy, which was, perhaps, one of the firſt ſtudied 


by mankind, but has received conficerable improvements 
in the laſt and preſent ages. Now, inſtead of being in⸗ 
cumbered with uncertainties, it is by late Aſtronomers. 

and Philoſophers (particularly the great Sir ac Netuton) 
1er.debed certain and demonſtrable. The old ſyſtems of 

aſtronomy were diſtinguiſhed by the names of their in- 
ventors; but the preſent ſyſtem, as being fupported by 
_ demonſtration ovly, 1s called the true Syſtem of the Uni- 


verſe, or Solar Syſlem. _ Thoſe who adhere to this ſyſtem 
conſider the heavenly badies as being nearly ſpherical, 
moving about a center or point, in orbits almoſt circular. 


In the infinitely extended ſpace there are ſuppoſed to be 
many collections of theſe 7 con ſeveral of which being 
ſmall with reſpect to ſome other, move round it in diffe- 
ent lengths of time, propoi tioned to their diſtances from 
the center of motion. Some of theſe bodies, which are 


* Dr. Franklin, after publiſhing hie conjeCtures- concerning the 
ſamenels of lightning and electricity, raiſed a kite in a thunder 
ſtorm, and was ſoon convinced of the reality of his conjectures, b 
drawing a ſpark from a key hanging te the line with which he held 
the kite. He deduced a method from this experiment to prevent the 
uſual fatal accidents which happen to buildings, eſpecially in the part 
of the world where he reſided {North America), by fixing a metallic 
conductor in ſuch a ſituation as to reftore the equiſibrium between 
the earth and clouds, and avert it from the neighbouring bodies. 
EleQricians reſiding in diſtant countries have had opportunities of 
obſerving a great variety of appearances, which could not have been 
obſerved in any one place; and by their communications, have en- 
abled one another to account for many phanomena that muſt have 
eſcaped an individual, Electricity has been applied to account for 


whirlwinds, water-ſpouts, ignis-fatuus, northern lights, ſhooting 


Aars, earthquakes, &c, | 
| | circulating 
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other ; and the ſame is obſerved of the planet Jupiter. 


10 Of the Solar Sytem. 


circulating round that fixed in the center of their orbits; 


are found to have yet ſmaller ones revolving about them. 
According to that part of this ſyſtem, which is ſupported 
by probable conjecture only, every fixed ſtar, or moſt of 
thar multitude of ſtars we behold, beſpangling the 


wide expanſe of the firmament, in a ſerene winter even- 


ing, are thought to be ſuns “ at vaſt dances from one 
another, diffuſing light and heat to an inconceivable num- 
ber of inhabited worlds, But notwithſtanding theſe re- 
flections greatly extend our ideas of the creation, and om- 
nipotence of the Supreme Being ; yet as we do not know 
much about it with certainty, and there being ſufficient. 
room for reflection where we are better acquainted, I 
proceed to 'explain our own ſyſtem, and the principal 
phenomena arifing from the motions and conſtitutions ef 
thoſe bodies which compoſe it. Theſe are ſeventeen in 
number, ranked in three claſſes: —Firſt, The central ſun, 
round which all the others move :z—Secondly, The pri- 
mary planets, or thoſe that move round one center only: 
— Thirdly, The ſecondary planets, or ſatellites, which 
move round ſome of the -primaries, and with them in 
their courſe about the ſun: To theſe may be added the 


ecomets, which move in very eccentric orbits, The ſun _ 


is a body of immenſe magnitude, whoſe diameter is equal 


to a hundred ſuch plobes + as this we inhabit, laid in a 


right line; and its whole bulk or ſolid content is more 
than a million of our terreftrial balls. It turns round its 
axis in twenty- fire days and a quarter, but never moves 
ſenſibly out of one place. This vaſt body diffuſes light to 


the planets, to warm and enliven animals and vegetables. 
Wich a good teleſcope, many dark ſpots may be ſeen on 


the face of the ſun;, they are «a to be deep cavi- 
ties alternately formed and re filled, ſimilar to ſome vol- 


Light, according to the beſt obſervations, moves at the rate of 
near twelve millions of miles in a minute; and notwithſtanding its 
amazing velocity, would be ſeven years coming from the neareſt 
fixed ſtar to us. N Geri 

+ The diameter or diſtanee from one fide of the earth to the 


- ether is almoſt eight thouſand miles. In ſpeaking of the diftance 


and magnitudes of the other bodies, they are compared with our 
earth as a meaſure, However, the earth's diameter from pole to 
pole, is alittle leſs than from one fide of the earth's equator to the 
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ſand miles in an hour. His diameter is about one third 
with that of the earth, is the reafon he never appears 
very diſtant from the ſun, .but conttantly accompanying 


This ſtar always moves round his center of motion the 


nual circuit round him in two hundred and twenty - four 
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cauos upon this earth. Mercury is the neareſt planet to 
the ſun, diſtant from that racy y {xa thouſand of our 
1 


earth's diameters, moving round him in eighty-four of 
our days with the amazing velocity of an hundred thou- 


*8 
. 
\ 
3 
. 
* 
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of the earth's. This planet's orbit being ſmall, compared 
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him in his ſeeming annual courſe; being ſometimes on 
the weſtern, and ſometimes on the eaſtern fide. of him. 


„ 


ſame way, that is, from the weſt towards the eaſt, with 
nearly an uniform velocity; but as ſeen from the earth, 
ſituate conſiderably farther from the ſun than his orbit, 
he appears to move ſometimes towards the right, and 
ſometimes towards the left, with very different degrees 
of motion; and when. at his greateſt, apparent diitance 
from the ſun appears quieſcent. Mercury viewed thro* 
a teleſcope, is ſeen in all the various ſhapes of the moon, 
and has often been obſerved to paſs over the ſun's diſk in 
form of a dark ſpot in the ſun. Venus is the next beyond 
Mercury, in order, from the ſun; ſhe-deſcribes her an- 


of our days; in which ſhe turns about her own axis nine 
times and a quarter, which is once in twenty-four days 
and a quarter with us.* The planet Venus, becauſe 
her orbit is removed farther from the ſun than that of 
Mercury (being ſeven thouſand three hundred and ſeven- 
ty-five of the earth's diameter), appears more than as 
ſar again from the ſun, when at her greateſt diſtance or 
elongation, than Mercury does; and when ſhe is about 
one third of that diſtance to the right of the ſun, riſing 
before it, ſhe begins to become a glorious morning ſtar, _ 
and when ſhe is as far to the left, ſhe ſhines in the even- 
ing with amazing ſplendour. With the teleſcope ſhe ap- 
pears in the various ſhapes of the moon; paſſing over the 
ſun's diſk as a dark ſpot, and is direct and retrogade in 
particular parts of her orbit, in common with Mercury. 
The Earth is the next planet above Venus, diſtant from 
It is doubtful whether Venus revolves about her axis in nearly 


x4 days or 24 hours, becauſe the obſervations have not been made 
with ſufficient accuracy. 3 
| the 


12 Of the Solar Syſtem. 
the ſun ten thouſand of its own diameters. It mores. 
round the ſun once in a year, or three hundred and ſixty- 
five days and a quarter, which is called its annual mo- 
tion. And the motion about its axis is performed in 
twenty-four hours, or one day; whence it is termed the 
diurnal motion, The firſt of theſe motions, joined to the 
inclination of the earth's axis, cauſes the change of ſea- 
| | ſons; and the other occafions day and night; the rifing 
3 ; and ſetting of the moon and ſtars, &c. The "Moor is a 
=P ſolid opaque globe; diſtant from us twenty-eight of the 
| earth's diameters, and about forty times leſs. She moves 
round our globe as a center, in twenty-ſeven days and a 


s third, in which time ſhe turns once about her own axis, 

4 | always keeping the ſame fide towards us. But becauſe - 
1 | the moon 1s carried round the ſun with the earth, ſne 
takes up twenty-nime days and a half from one change to 
another, The furface of the moon ſeen through a tele- 


4 ; ſcope, has the appearance of ſeas, lakes, iflands, moun- 
! tains, vallies, &c. and is undoubtedly ſurrounded by a 
! ſubtile armoſphere, Logs ed: 
of The moon ſhining with a borrowed light, which ſhe 
1 deri ves from the ſun, can have no more than one hemi- 
1 ſphere illuminated at a time; and in conſequence of her 
1 motion about the earth, the enlightened ſide is alternate- 
4 Illy turned to, and from us. This occaſions her increaſe 
t 1 and decreaſe. An eclipſe of the ſun is cauſed by the 
[ | 

: 


moon inferpoſing her dark body between the ſun and the 
earth. And the moon is eclipſed by paſſing through the 
ſhadow of the earth. The general uſe of the moon 
ſeems to be, by her attractions, to raiſe and agitate our 
ſeas and atmoſphere ; thereby keeping them in a healthy 
ſtate.“ | | | | 
* The tides are to be accounted for by both the ſun and moon at- 
tracting the earth. At the time of change, the ſun and moon at- 
tract the waters, on the fide of the earth next to them, with a 
: greater force than the earth itſelf is attracted, and the waters on the 
other fide with a leſs, in the ſame proportion; whence the earth 
leaves the water on the fide oppoſite to thoſe bodies as much as the 
waters next to the ſun and moon leave the earth; conſequently the 
ſea will riſe equally high on beth ſides of the earth, rnd fink equally 
„„ low on both ſides the line of attraction. But the earth turning 
| | round its own axis, and both it and the moon moving in orbits round. 
| the common centre of gravity between them, there will be two ebbs 


an two floods in a little more than twenty-four hours. TN ſun 
bu ext 
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Next above the earth is ſituate the planet Mars, at the 
diſtance of about fifteen thouſand diameters of the earth 
from the ſun. He turns about his axis in a little more 
than twenty-four hours; and about the ſun in ſix hun- 
dred eighty-ſeven of our days, He appears to the inha- 
bitanzs of the earth ſometimes larger than at others, owing 
to the diameter of the earth's orbit bearing ſo ſenſible a 
proportion to that of Mars. Jupiter is placed at the diſ- 
trance of fifty-three thouſand diameters of the earth from 
the ſun. His own diameter is about ten of the ſame 
meaſure, He moves round the ſun in eleven of our 
years, and three hundred and ſeventeen days, He is 
ſurrounded with four moons moving about him in dif- 
ferent periods of time. The uſe of theſe moons or ſatel- 
lites, is the ſame as that of our moon; to enlighten Ju- 
piter's nights, and to raiſe and agitate his ſeas and at- 
moſphere. Thele ſatellites ſeen from hence with a good 
teleſcope, appear to move in different directions, and 
with different velocities; and are ofteh obſerved to paſs 
into the ſhadow of Jupiter. By theſe eclipſes the longi- 
tude of moſt of the principal places on the earth is deter- 
mined; and by them the motion of light was firſt diſco- 
vered, and proved to come from the ſun to us in near 
eight minutes. Our earth and moon, Mars and the infe- 
rior planets, would be entirely unperceived at Jupiter; 
and had it not been for the noble invention of the teleſ- 
cope, we ſhould have been abſolutely unacquainted with 


and moon acting in the ſame direction, raiſe the waters higheſt, 
when on the other parts of the earth they are the ſhalloweſt poſſible. 
When they act at right angles to each other, (the moon being in the 
firſt or laſt quarter) they both give the waters a tendency to riſe, but 
they rife only by the difference of the attractive forces, which is moſt 
towards the moon, When the moon is at full, the tides are nearly 
as high as when the ſun and moon act in the ſame direction at the 
change; for as the ſun checks the earth's motion towards the moon, 
the moon by her attraction checks the waters (being at liberty) next 
to her, and prevents their moving towards the ſun 3 which added to 
the effect producible by the moon if the earth were at liberty to move 
as much as the waters on the fide next to her, will be nearly equal, on 
the ſide next the moon, to the effect produced by both ſun and moon 
at change. The waters next the ſun being left behind by the ſu- 
perior action of the moon upon the earth, and alſo checked at the 
lame time by the ſun more than the earth itſelf, will by theſe joint 
effe cti be 1aifed as high as on the oppoſite fide, 

B either 


. Of the Solar Syſtem. 


either Jupiter's ſatellites, or his. diurnal motion*, Satern, 
the moſt remote planet in our ſyſtem, is the diſtance of 
ninety-ſeven thouſand of the earth's diameters from the 
Tun, As to bulk, he is conſiderably leſs than Jupiter, 
Saturn is ſurrounded by a- large ring and five moons, 
The uſe of his moons is the ſame with that of the ſatel- 
htes of Jupiter; and his ring is a peculiar contrivance to 
collect the ſcattered rays of light, and condenſe them 
upon the body of the planet, which, without this provi- 
fion, would receive no more than about one ninetieth 
part of the light and heat our earth does, "ESD 
_ The ſun and moſt of the ſtars are fixed with reſpect to 
one another, and at an immenſe diſtance aſunder ; ſo that 
as the earth moves round the ſun, the ſun appears to us 
to deſcribe a track amengſt the ſtars, which is called the 
ecliptic. The orbits or courſes of the planets are not in 
the ſame plane with the ecliptic; but inclined to it, 
each croſhng in two points, called the planet's nodes. 

Their orbits are not exactly circular, e -a6-- liptingd | 
form; the ſun being in one of the focuſſes of the ellipſis, 
or a little nearer one extremity than the other; and they 
all. move rourd it from weſt to eaſt, As the preceding 
diſtances of the heavenly bodies are given in round num- 
bers, the following are the diſtances, magnitudes, &c. 
as determined by the late tranfit of Venus, The 
Earth's mean diſtance from the ſun. is found to be 
95,173, 00 Engliſh miles; Mercury's, 36,841,468; Ve- 
nus's, 68,891,486; Mars's, 145,014,148; Jupiter's, 
494,990,076; and Saturn's, 907,956,130. The times 
in which they revolve about the ſun are, Mercury, 87 days, 
23 hours; Venus, 224 days 17 hours; the Earth, 365 days, 
5 hours, 49 minutes; the Moon goes round the earth, 
from change to change, in 29 days, iz hours, 44 minutes; 
Mars, 686 days, 23 hours; Jupiter goes round the fun 
in 4332 days, 12 hours; his neareſt ſatellite moves round 
him in 42 hours, 36 minutes; the ſeeond in three days, 
13 hours, 15 minutes; the third in 7 days, 3 hours, 59 
minutes; the fourth in 16 days, 18 hours, 30 minutes, 
Saturn goes round the ſun in 10,759 days, 7 hours; the 


'* Jupiter moves round his axis in 9 hours, 56 minutes; his polar 
diameter being to his equatorial as 12 to 13. | 
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neareſt ſatellite goes round him in 45 hours, 19 miautes; 
the ſecond 2 days, 17 hours, 40 minutes; the third in 4 
days, 12 hours, 25 minutes; the fourth in 15 days, 22 
hours, 41 minutes; and the fifth in 79 days, 7 hours, 48 
minutes. And hence the diameters in Engliſh miles are 
as follows: the Sun 895,000; Mercury 3050; Venus 
7440; the Earth 7970; Mars 8240; Jupiter 94,500; 
and Saturn 78,300, The hourly motions of the planets 
in their orbits are, Mercury 109,699; Venus 80, 295; 
the Earth 68,243; Mars 55,287; Jupiter 29,083, and 
Saturn 22,231 miles. 5 x 

GALILEO diſcovered the ſpots in the ſun, and its mo- 
tion about its axis in 1616. The phaſes of Venus were 
_ diſcovered by the ſame in 1611. M. de la Hire firſt ob- 
ſerved the tranfirs of the fixed ſtars at noon-day 1666, Dr. 
Hook and Caflint diſcovered the rotation of Venus about 
her axis, and ſpots in Mars 1666, and alſo his rotation; 
but the phaſes of Mars were diſcovered dy Galileo about 
the year 1636. Galileo ſaw the four ſatellites of Jupiter 
1610. Jupiter's belts were obſerved 1630, Caſſiai faw 
ſpors on Jupiter and determined the time of his rotation 
in 1665, Galileo diſcovered Saturn's ring 610. Mr. 
Hadley and Mr. Pond diſcovered belts about Saturn. In 
1655 Huygenius diſcovered the outermoſt of Saturn's 
ſatellites: the reſt were diſcovered by Caſſini about 1686. 
Galileo difcorered nebulous ſtars 1615. 
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{ſupport a common grate of bar iron: the largeſt diameter 


| { 16 ) 1 . 
PART the SECOND. 


An Introduction to GENERAL CHEMISTRY, under the 


fellowing Heads, viz. 


I. 4 Deſcription of In/iruments proper for a repetition of ex« 
* periments relating io moſi Chemical Fafts yet diſcovered, 


2. A Deſcriptive Catalogue of ſuch Subflances as are moſt 
Freqzently required to make Miniature Experiments. 


THE neceſſity of reading much and making expenſive 
experiments has greatly contributed toprevent many 
artiſts, wboſe profeſſion 18 ſome particular branch of Che- 
miſtry, from underſtanding the theory of their daily 
employment, and of courſe cuts them off from every 
poſſibility of improvement, except, as it ſometimes may 


happen, accident peints out an advantage to them. It is 
| hoped artifans will make, by perufing the following pages, 


and by attending to the experiments and explananons in 
the author's courſes, improvements in their reſpeCtive 


branches, at a very little expence and trouble. 


The Natural Philoſopher who has attended to little 
more than the mechanical operations of nature, will 
doubtleſs be equally pleaſed with explanations of ſome of 


the chemical proceſſes that are continually conducting 


within the earth and in the atmoſphere. The laws of 
motion are applicable to large maſſes of matter; but 
Chemiſtry explains the relation which the minuteſt parts 
of a body have to one another, 55 


DESCRIPTION of a GENERAL FURNACE for Ex- 
PERIMENTS. 


T uIsõ Furnace is conſtructed with ſheet iron and copper; 


the body of it 1s the fruſtum of a cone whoſe depth is 


11 inches, and not riveted but grooved: the ſmalleſt 
diameter is 6+ inches, the edge being turned inwards to 


or 
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or cover is 104 inches, through which are two holes as far 
from one another as poſſible; the wideſt is 5 inches, to 
be covered with an iron plate or to receive a copper pan, 
&c, the ſmalleſt is 3 inches wide and is ſurrounded by a 
ring to keep the lower end of a copper tube ſteady, which 
is made in three lengths to ſhut one under another, to put 
them into a common chimney; the whole length of the 
flue is 62 inches, and it's diameter 33; it is made to ſlip. 
eaſily into the above ring. In the front of the furnace, 
21 inches above the bottom, is an opening 31 inches. 
ſquare, ee KN be covered with a ſlide which ſhuts 
down before it. The furnace may be ſupported by a 
trivet made for that purpoſe, but room muſt be left for a 
tree current of air. I have lined theſe furnaces with a 
mixture of burnt and unburnt Stourbridge clay, in which 
caſe the furnace mnſt be made a little larger in all it's 
dimenlions except the height; but I commonly uſe them 
unlined, and have burnt in one of them at leaſt one hun- 
dered buſhels of two'thirds coak and one third charcoal, 
which is the uſual füel, and it does not want any repair. 
When all the openings through which the air ſhould not 
paſs, are cloſed, a heat may be raiſed ſuilicient to readily 
melt four ounces of copper.“ When the furnace is to be 
uſed for boiling, with the ftill, or a ſand - heat, for evapo- 
ration, ſubliming, &c. the fuel is to be put into it through 
the front; but at other times it may be put into it at the 
top. | 3% £ . k # 
A chemical apparatus would be very defective if not 

furniſhed with a tub to collect through water ſuch air as 
it will not diffolve, and a trough of quickſilver to confine 
* A pair of bellows may be uſed ſometimes to raife a greater het 
than common in the furnace. A blow-pipe, conſtructed in the ſame 
manner with that the author uſes in his courſes, is very convenient 
to bend glaſs, blow bulbs upon tubes, and to raiſe the flame of a' 
l:mp ſufficiently to reduce ſmall portions of the ores of metals, and 
to make experiments upon vitrification and with ſolders, becauſe 
any perſon may work with it even if they have never ſeen one before. 
A ſpirit lamp is very ufeful when put under a ſtand, to ſupport a re- 
tort or other veſſel containing ſomething to be heated. N. B. Since 
writing the above article, the moſt refractory copper ores have beea 
{melted in it with eaſe; and if enlarged but 14 inch at the top, and 


all the other dimenſions proportionally, caſt iron may be melted in 
it, and ſome of the leſs refractory iron ores reduced, | 
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any thing it adheres to, &c. 


18 Boiling, Evaporation, &c. 


ſuch as 1s ſoluble in water, with the neceſſary cylindrical 
Jars, round bottomed vials, &c, of different ſizes. There are 
many other little articles neceſſary to form a chemical ap- 
apratus ; as, &urning-glaſſes, thermometers, the pyrometcr, elec- 
trical machine, air pump, microſcopes, ſcales, weights, &c. 
which perſons accuſtomed to philoſophical enquiries are. 
commonly provided with. Vials with glaſi ftoppers, plain 
rumbler-glaſſes, white baſons and pans, glaſs mortar and peſdles, 
and ſinall firm boxes to contain dry drugs, are conflantly wants 
1g, all of which I put into larger caſes, but in ſuch a 
manner thar one article can be removed without diſplacing 
any of the reſt, | «4 
ProctssEs to be conducted by means of the FURNACE and 
. it's Appurtenances. 

4 8 % ͤ»» h cnnnol io 
Tuxxx are two methods of conducting this Proceſs: 


the Boiler, round-bottomed amal, or matraſs may be expoſed 
to the immediate action of the fire, or the veſſel contain- 


ing the ſubſtance to be boiled, may be put into water or 


ſand with which the boiler is almoſt filled. Pruffian blue 
and weak vegetable alkali may be boiled together in a 
glaſs veſſel over the naked fire, to produce the Pruſſian 
Iixivium; but when a ftrong ſolution of any ſalt, that is 
more ſoluble in hot water than cold, is required, it is beſt 
te plunge the containing veſſel into the boiler of water; 


the ſame may be obſerved when any thing is to be boiled 


in ſpirit of wine, or when the more volatile eſſential oils 
are to be heated. Fl 1 rae © es 
EV APORAT ION. 


Tr1s Proceſs may depend upon heat alone, or jointly 
upon heat and the diſſolving power of a current of air; in 
all evaporations where the vapour is loſt, ſmall pans of 
pottery, filver, gold, or glaſs, are reſted upon the top of 
the furnace, with a little aſhes under them to prevent the 
too ſudden action of the heat. By this Proceſs water may 
be ſeparated from alkaline falt, ora redundant acid from 


Sus 


Sublimation, Diſtillation, Cupellation, Sc. 19 
Su BLIMATION. | 


Warn one ſolid is mixed with another more votatile 
than itſelf and heat applied to ſeparate them, that which 
is forced off becomes ſolid again with leſs heat, and may 
be collected. Gum Benzoine contains a ſubſtance more 
votatile than itſelf, called the Flowers of Benzoine, which 
may be ſeparated from it by this proceſs. Sulphur may 
be collected from pyrites in the ſame manner. The ſub- 
ſtance to be operated upon is to be put into a pan proper 
to receive it, and a tall inverted glaſs oyervit, which is to 
collect the ſublimed matter.“ Camphor may be ſublimed =» 
in like manner, | A | | 
Dis TILLATION. 


N 1 


Tuls is performed ſeveral ways: a common copper ſtill 
may be put into the furnace through the large opening at 
the top, and is proper to diſtil liquids that do not corrode 
copper or it's tinning; as when ſpirit of wine is to be 
diſtilled from water, or water from any thing it contains 
that is volatile. A glaſs retort may be put into the ſand- 
pot and it's beak joined to a receiver, and is proper to 
diſtil ſpirit of nitre, or ſalt, from ſalt- petre or common 
ſalt, when mixed with the vitriolic acid; or to diſtil æther 
from a mixture of alkahol and the acid of vitriol, & c. A 
retort of glaſs or earth may be put into the furnace, and _ 
it's beak may paſs through the ſquare opening in the ſide; 
and is proper to diſtil ſuch things as require a great heat, 
as in the ſeparation of mercury from cinnabar mixed 
with iron filings; detaching the dephlogiſticated air from . 
nitre, &c. | | | 4 

CUPELLATION. 

Tuis Proceſs is totally different from any of the pre- 
ceding articles: it conſifts in vitrifying lead ſo far as to 
convert it to litharge, upon bone aſhes which abforb it, 
* Calcination has.great affinity with ſublimation, excepting that 
the detached ſubſtances are not uſually collected: this proceſs may 
be performed by expoſing the materials to the naked fire in ſmall iron 
or earthen pans; as in the expulſion of ſurphur or arſenic frem lead, 

copper, iron, or cobalt ores, which may be collected again. 

+ Sometimes the ſubſtances to be diſtilled are of ſo tender a nature 
that they will not bear to be expoſed to a naked fire; in that caſe 
the {till or retort may be immerſed in the boiler of water adapted to 
the furnaces . | n 


and 


Fuſam, Diffuſun, &c. 


and at the ſame time any of the baſe metals, which are 


part of the filver or gold will ſink into theſc aſhes. To per- 
form this proceſs, I introduce an iron muflle at the fide of 


the furnace quite acroſs it, to contain the teſt, and then 


ſurround the whole with burning coals; ſilver in the 


ſtate of current coin may be made fine by putting it upon 
the teſt with double its weight of lead; the ſame of gold, 


or copper holding iron. 
VVV on 
This ſimple proceſs is performed by putting a crucible 
down through the top of the furnace upon a piece of tile 
to keep it from the grate, and then to raiſe the fire high 


enough to melt the included ſubſtance; if {ſilver ſolder 


were to be prepared, two parts of ſine filver may be 


mixed with one of very malleable braſs, and melted with 
a little borax ; or litharge and charcoal duſt treated in 
the ſame manner will produce malleable lead.  _ 
N. B. Numerous chemical proceſſes may be conducted 
in the common heat of the atmoſphere, which conſiſt in 
barely mixing different ſubſtances together, and the change 


roduced is commonly immediate; ſome of theſe are ex- 


tremely amuſing, eſpecially when joined with ſuch as 
are uſually made with different kinds of air collected 
through water or uickfilver 2; a lamp heat is uſeful in 
procuring many of theſe airs, 1 


Mere are diſtinctions among ft chemiſts which ought to be un» 


derfiood; ſome of which are the following » 
| Dirrus iox. 3 
Sou ſubſtances may be mixed, and not have any ten- 
dency to form a new arrangement, or to be diſperſed, 
but are merely blended together, and retain all their ſe- 
parate properties; ſometimes they preſerve their tranſ- 
+ When metals are to be melted that require but a low heat, 
fmall iron diſhes may be commodiouſly employed ; as alſo to melt 


pure gold and filyer, but not that which is alloyed much, 
4 As fixable air may be expelled by heat and received thro' water, 


from mild magnefia, and marine acid air may be expelled from ſea 
falt mixed with the acid of vitriol, and received through quick- 


#lyer - 
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alſo vitrified;- but if the quantity of lead he ſufficient, no 
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parency; as ſugar and water, ſalt and water, camphor 
and ſpirit of wine; they are often turbid, as ex preſſed 
oil and water; or hazy, as water floating amongſt air, or 
when hot air paſſeth through that which is cold; or 
knotty, as water frozen during the time particles of 
earth are floating in it, or in the imperfect union of iron 


and copper, and ſometimes the different parts of caſt | 


iron,—This kind of mixture is not unfrequently called 
Mechanical Mixture, which, however differs from Dif. 
fuſion becauſe it wants uniformity, 


CHANGE of PROPERTIES in a BODY, 


Txt Properties peculiar to any ſubſtance cannot be 
increaſed or diminiſhed, but by ſeparating ſomething 
from it, or by communicating ſomething to it; and to 
procure the change, — 1. One of the bodies employed 
muſt be fluid, in the manner of melted glaſs, metal, wa- 
ter, ſteam, or air;—2, The fluid body muſt attract 


ſome part of the ſolid; or if they are both fluid, they 


muſt attract ſome part or the whole of one another; — 3. 
The change may be effected, and yet the ſubſtance that 
brought about the change may not continue it's union 
with the body upon which the alteration is wrought; —4. 
It 1s not to be expected that all the properties of a com- 
pound ſhall be a mean between the properties of the in- 
gredients of which it is formed, e 


— 


SOLUTION. | 
Ir is obſervable, that ſome bodies, when favoured by 
| proper degree of heat and fluidity, attract one another, 
and form compounds poſſeſſed of properties different from 
thoſe of the ingredients; that commonly during the pro- 


ceſs, an increaſe of heat or cold is perceivable, and when 
finiſhed, the ſum of the bulks of the ingredients before 


union, is not always the ſame with the compound ; as, 
marine acid and foſſile alkali conſtitute bay ſalt, a ſub- 
ſtance that differs much from the ingredients its proper- 


ties; a mixture of ſtrong vitriolic acid and a ſaturated ſo- 


lution of ſalt of tartar, produce vitriolated tartar, and 
the union is attended with much heat; but a mixture of 
50 meaſures of alkahol and 50 of water is colder, and the 
compound will want ſomewhat of the bulk of * 

zents. 
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dients. It ſometimes happens that a ſubſtance that 
formed an union with ſome-other, is ſeparated from it 
when a third joins to it; as, when an eſſential oil is dif. 
ſolved in ſpirit of wine, and #heſe mixed with water, a 
ſeparation of the oil is very viſible, which may be in- 


ſtanced by mixing ſpirit of wine with well rectified ſpirit 


or oil of turpentine, in the proportion of eight and one, 
which will be a true uniform ſolution, but tu ice the 


quantity of water, or leſs, will effectually ſeparate them, 


and the oil will ſwim, Many Chemiſts have attributed 
more to the action of one body than to another, in pro- 
moting this union, &c, but it appears to me that the 
one attracts or repels another reciprocally ; and notwith- 
ſtanding ſo much has been attributed to the ageney of 
acids and alkali's, they evidently act no other way than 
lime and clay melted down together, which may be 
eſteemed acid and alkali to one another as much as the 
vitriolic acid and ſalt of tartar; ſo may common air and 
phlogiſton, as much as marine acid and ſal-volatile. All 
bodies that unite, operate in the ſame manner, but not 


with the fame force; and this is the foundation of the ta- 


bles of attraction, | 
5 CAUSTICITY. | 
Tus implies a property of ſome bodies to corrode or 


diſſolve animal ſubſtances, and belongs to all that will in 


any degree deſtroy their texture. Quick-lime and the 


alkali's when deprived of fixed air, diſturb animal ſub- 
ſtances by abſtracting their fixed air; but the lunar cauſ- 


tic and blue vitriol appear to act upon, and diflolve the 
whole of them. | SELL TO! 
DzcomPposIiTION, „ 
Auoxe the antient Chemiſts, heat was the great agent 
of decompoſition; but the moderns have more frequent 


recourſe to intermediums. Heat alone can only ſeparate 
thoſe bodies that are differently volatile, upon the prin- 


ciple of ſome ſpecies of diſtillation; but an intermedium 


by joining one of the ſubſtances in a compound, will of- 
ten {et the reſt at liberty. A compound intermedium is 


ſometimes employed when a ſimple one will not perform 


the purpoſe; and in this caſe, the elements of both com- 
Cs | pounds 


2. 
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1 
pounds ſeparate, and form new combinations. The an- 
. tient method of decompoſition may be inſtanced in the 
? proceſs of burning lime, where the heat expels both the 
. water and the fixed air from the limeſtone; and the ſe- 1 
t cond in the calcination of lead, by forcibly driving a 'Y 
, current of air over the ſurface of it while melted, when | | 
7 the air acts as an intermedium to diffolve the phlogiſtic | 
" matter, The third method of decompoſition may be il- 1 
a juſtrated by mixing a ſolution of fal-ammoniac with a ſo. 4 
in lution of mild fixed alkali, when the produce will be 4 
digeſtive ſalt of ſylvius, or ſea ſalt (according to the fixed N 
- I alkali), and mild volatile alkali: in this caſe the acid in | \ 
f the ſal-ammoniac unites with the fixed alkali, and the j | 
n fixed air with the volatile alkali, It is obvious that, & 
8 v hen an intermedium is employed, there is not only a 3H 
e ſeparation produced, but alſo a freſh combination of ſub- = 
d ſtances; whereas when a decompoſition is effected by heat | 
1 alone, there is a ſeparation without a new combination. | 3 
5 85 N 8 99 
8 CRYSTALLIZATION, ; 9 
This appears conſtantly to take place, and is attended | 1 
by expanſion, when bodies paſs from a fluid to a ſolid 1 
ſtate, whether by cooling, abſtracting moiſture, or by the M 
* addition of any thing elſe; as water at the inſtant of go 
n freezing expands about 15+, and is regularly figured at 1 
I the ſurtace; and iron and other metals are known to ex- | 
J- pand in a fimilar manner; common falt will colle& in ; 1 
(- large cryſtals at the ſurface of a ſolution of it during eva- 1 
ie poration ; ſome ſalts, which receive much water into = 
their cryſtals, will continue diffolved in water of a certain | If 
heat, but cryſtallize when it cools; as the wonderfal ſale | f 
* of Glauber; and a like effect is produced by adding ſpirit 
8 of wine to a ſolution of ſome ſalts; as to W diſ- 1 
0 ſolved in water, by detaching the aqueous fluid from it; fl 
8 but fixed air occaſions the lime in lime water to cryſtallize = 
_ by detaching the lime from the water, which when ſatu- 1 
12 rated with air with rediſſolve the lime ſtone. | | / 1 
0 CEMICAL PRINCIPLES. | 
= Since Chemiſtry has been paid due attention to as a { 
ds ſcience, Chemiſts have endeavoured to fix upon a certain | 


number 
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number of ſubſtances, which they have termed Elements 
or Principles: ſome have thought theſe to be earth, wa- 
ter, air, and fire: others imagined it ſufficient to divide 
all bodies into the animal, vegetable, and mineral king- 
doms. Some great men hare aimed to eſtabliſh it as a 
maxim that there was only one kind of matter differently 
modified, to produce the aſtoniſhing variety about us. 
It is certain, it never has been demonſtrated, that either 
of theſe opinions 1s infallible, or is more than uſeleſs ſpe- 
culation ; but were the combinations, bodies are capable 


of forming, te be cloſely examined, it would, perhaps, 


appear both uſeful, and agreeable to the nature of things, 
to conſider the ingredients that immediately and ſenſibly 
enter into a combination in any particular proceſs, as the. 
elements of that proceſs, though they are known to be 
compounds ; and the ingredients of thoſe compounds 
might be conſidered in the ſame manner, notwithſtanding 
they are known to be compounds themſelves, and continue 
to deſcend, and as it were feel for the primary elements, 
as long as experiments can be found to ſupport the theo- 


ry; from which mode of conſidering bodies, there will 


reſult a juſt and connected chain of ideas, which will 
bear the ſame relation to one another as line · to line, or 


ſurface to ſurface, in mathematical reaſoning, and conſe · 


quences as exact will follow the data. 


— 


: 


A Dis 


wal OBS) 1 


1 ——'. ͤ e:. jw-ͤ——.—.8;KT. ᷑ök'.k.!ä. (ͤ—— —-—¼— —-¼—̃— —d8— — 
le | 4 3 lows 11.9 | | 
* A DescRIPTIvE CATALOGUE of ſuch SUBSTANCES as 

- are frequently required, to make EXPERIMENTS. -  / 
* The order in which the different ſpecimens are here ſet down, 

* is ſuppoſed to be very convenient for the arrangement o 
9 the containing boxes, wrals, Sc. as the articles which 

F bear a near aſſinity in their principal uſes or properties, are 

, placed next to one another; there are alſo ſeveral ſubſtances 

5 mentioned ſometimes under one general article; this eircum- 

* | flance ariſts from the leading ſubhſtauce entering into the 
E: compoſition of the reſi: There are many other compound 8 
e ſubPances very uſeful to a Philoſophical Chemiſt, that can 
8 ſcarely be omitted in a collection of ſpecimens; the compoſi- 
8 tion of theſe will be a proper exerciſe io an inquifitive per- 

- ſon ; this is abſolutely neceſſary in many inſtances, becauſe 

9. a perſon may depend upon his own preparations; and that . 
1 every poſſibility of ſophiflication may be excluded, every one 


onght to prepare his compounds for nice purpoſes, in ſmall 
1 quantities, by means of the feweſt and fimpleſt drugs; and 
even theſe ought to be rendered as ftrong, or as much con- 
centrated, and as free from foreign matters as their nature 
bill admit of, which, from the late rapid diſcoveries in 
the properties of different kinds of air, is much more prac» 
ticable than it was ſome years ago. „„ ³˙A 
MiNERAL SUBSTANCES, mf? of which are, or may be 
| Pound in the ſlate we uſe them. 


9 A ſmall quantity of this metal perfectly freed 
FI from other metals, ſhould be kept always ready in 
minute grains: Gold leaf will alſo be found upon 
ſome occaſions very ſerviceable. , - 
PURE SILVER: This is generally ſo when very mal- 
leable; and being diſſolved in ſpirit of nitre, is free 
from cloudineſs and colour; | 
HORN SILVER: Is an ore of that metal, but not a 
. very common one; may be exactly imitated, by 
mixing ſpirit of ſalt with a ſolution of filver in ſpirit 
of nitre, and fuſing it. ; | 
* PLATINA: 


. D:ſerivtive Catalogue. y 
PLATINA: Is to be procured from the-Poreviee: mines, | 


and is in many reſ pects very like gold; but its colour 
and ſome of its properties are ſuſtezentliy different to 
prove it a diſtin& metal. 

MEROURY : This fluid metal is very liable to fophilli- 
cation, but this may commonly be known by its ſur- 
face not appearing very bright, or by a black pow- 
der being thrown up to its ſurface, by agitation, ſuch 

as may be given by, carrying two or three ounces in 
a vial, when a. perſon either rides. or. walks a few 
miles, A ſmall quantity of mercurius. calcinatus 

per ſe; cinnabar; corroſive. ſublimate and calomel 
may be kept as ſpecimens ; alſo turpith mineral both 
unwaſhed and waſhed. 

LEAD: That ſhould be choſen-which is the moſt malle- | 

able; ſome potter's and the white ores; minium, 
ceruſe and litharge are proper to be always'at hand; 
to which may he added ſaccharum ſaturni. _ 
1 FINE COPPER: This metal ought to be nenſarned in 
= ſmreds, as in that ſtate it is more manageable than in 
K; | any other; to this may be added ſpecimens. of grey 
1 and yellow copper ore, cendres bleues and verdegris. 
1 '3 IRON: In the form of ſmall magnets, fine. iron wire, 
$1 bits of poliſhed. ſteel, fragments of ſteel ſprings; 
| | \ kidney iron ore, or lapis hæmatites; emeril, colco- 
thar, ocre, and umbre, are neceflary in a collection. | 
TIN: Should be choſen in the pureſt ſtate; ſuch as is 
prepared for the uſe of ſcarlet dyers is the readieſt 
for chemical purpoſes; but where this cannot be 
procured, the grained tin ſold at the pewterers will 
| dee a good ſubſtitute. The fineſt tin putty, which is 
1 | known by its clear white appearance ſhould accom- 
3Þ] © pany ſpecimens of pure tin.— N. B. As very pure 
| tin 1s abſolutely neceſſary for ſome purpoſes, it may 
= ve proper to melt a ſmall quantity with a very little 
Tulphur, and afterwards to add a little nitre, and 
37 preſerve the tin that is not altered for uſe. 
f F _ZINC or SPELTAR: May be procured at the Falte * 
3 works, and is known to be pure by its bluiſh hue, 
{ = -  an&fibrous texture; it is made from A1 I Ar ; 
133 5 5 | al 
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| end yields a white fibrous ſublimate called flowers of 
zinc, but not eaſily to be got pure. 
BISMUTH: This mineral is known. among tradeſmen 
by the term tin glaſs; regulus of antimony much 
reſembles, and is ſometimes ſold for, bifmuth, but 
| biſmuth is leſs white, and has ſomewhat of a reddiſh 
caſt; it melts before it becomes red, which regulus 
of antimony does not; lead requires a more intenſe 
heat to melt 1 it than biſmuth does. 
REGULUS of ANTIM ON: This 1 is ſo 
well known as to require no particular deſcription ; 
both it, and the calx of e are Pie from 
crude antimony. 


COBALT: This mineral is bot of much uſe z in chemi- 


ſtry be fore it is reduced to a kind of calx called zaffre, 
though ſome 1s ſo rich as not to require calcination z 


it may be had at the dry- laltets, glaſs, and china 


manufactories, &c. 

 PYRITES: There are many mineral EY" SALA termed 
pyrites, very different in their nature; that here 
meant is the ſhining ſubſtance found in the neigh- 
bourhood of Lyme and Charmouth, in Dorſerfhire, 
and many other places, called pinduſt; it is gather- 

ed for the uſe of certain vitriol works: it differs 


from the mundics, by pulverifing when expoſed to 


the air. 

GYPSUM: When this ſubſtance is to be caſt into moulds 
do preſerve any particular figure, that is beſt h hich 

is very white, and in fine grains when broke, not 

fibrous ;, a very ſlight calcination, only till it ceaſes 


to bail, has been tound belt betore it is 1 | 


for ule. 

F LUOR SPAR: May be procured i in almoſt every min- 
ing country, as Derbyſhire, North Wales,” Mendip 
Hills, and Cornwall: It is readily diltinguiſhed from 
other ſpars by emitting a light when put in ſmall 
fragments upon a piece of iton not quite red hot; it 

2 is White, green, blue and purple. 

BELEUMNTTE 

to collectors of extraneous foſlils; ; ſpecimens of them 

i | are 


| Deſeriptive Catalogue. - * 


8: Theſe are petrifactions well known 


| 7⁸ Deſcriptive Catalogue. | 
» re ſometimes afefully preſerved i in the cabinet of | 
a philoſophical chemiſt. 
QUICK LIME: Is ſometimes found in the earth, bur 
© uſvally in the lime- ſtone ſtate, either brown, grey, 
bor white; chalk, double refratting ſpar, ſtalactite, 
5 ſelenite, and Wan contain lime. x 
PIPE CLAY : Seems to be as free as any ſpecies of ar- 
gillaceous earth from other ſubſtances ; fullers earth, 
Stourbridge clay, and ſteatite, are of the ſame claſs; 
however, they all contain ſome cryſtalline ſand when 
taken out of the earth; and ſometimes inflammable 
matter. 
ROCK CRYSTAL : The feed from i impurities is the 
h moſt tranſparent and colourleſs; it may be procured 
in almoſt every mining country, or may be hadin 
— form of fine ſand of thoſe who manufacture 
r 
MUSCOVY TALC :. The beſt is very tranſparent, and 
| divides into thin plates; it may be procured of al- 
TE. 5 moſt every colour, 
BLACK LEAD: That is beſt that cuts ſmootheſt, and 
1 makes the blackeſt mark upon ſmooth paper; a cer- 
| | tain degree of hardneſs is neceſſary, 
31 ROCK SALT: This mineral, as it is found in beds 
wy | within the earth, varies much in degree of purity ; 
the whiteſt is the moſt free from other ſubſtances; 
but for experiments, it may be proper to have ſpe- 
cimens of every fort, . Bay ſalt contains ſcarcely any 
thing but marine acid and foſſil alkali, but the fine 
Proitwich ſalt holds a large proportion of magneſia. 
Befides the ſpirit or acid contained in this ſalt, it is 
very requiſite to have always ready a quantity of 
ſmoking ſpirit of ſalt in a well-ſtopped vial; the leſs 
colour, the freer it is from inflammable matter. 
ALUM : Freed from its water by calcination, as well as 
that which helds its water, ſhould be provided. Blue, 
green, and white vitriol, Epſom ſalt, Glauber ſalt, 
ſulphur in flowers, and perfectly tranſparent vitiolic 
a acid ſhould be well preſerved. _ 
AMBER: Is beſt ſuited to fome purpoſes when it is 
tranſparent, and but faintly tinged yellow, and the 
deepeſt 
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| deepeſt coloured is the beſt for other purpoſes: 
ſame may be ſaid of 


4 COPAL: But in general, the cleaneſt is the beſt. 


BORAX - Should be choſen free from colour 4 in 


tranſparent cryſtals; it ſhould be kept both calcined + 


and unealcined: 
FOSSIL 'ALK ALT: which would be kept beth calcined 
and chryſtallized. | 


The Following are chiefly Vegetable Produitns, many of 

 avhich require little more to be ſaid of them, in this Cata- 
| logue, than the bare mention; becauſe ee are nearly the 
"on every where. 


VOLATILE ALKALI: This falt ſhould be kept in its 
cauſtic, and mild ſtate : it appears to be formed by 
putrefaction, bur is commonly drawn from ſal- am- 
moniac. 15 


BEES WAX: Some bees-wax is much lodfed: with ho- 


ney, and ſome is almoſt entirely freed from it; ſe- 
veral ſpecimens ſhould be kept in readineſs; alſo- 
ſome of the pureſt honey. 


CAMPHOR, TURPENTINE, White RESIN, and 


Etherial SPIRIT of TUR PENTINE, ſhould. al- 
ways be ready ;. alſo Radical Vinegar. 


OIL of LAVENDER; Rectiſied SPIRIT of WINE 


perfectiy tranſparent and free from an empyreumatie 
GLUE: The beſt is the moſt tran parent, and the freeſt 
from colour. 


LUTES: Of different wad..." 3 | 
'ISINGLASS: Should be choſen very white, and in ſhreds 


for its more readily diſſolviog. 


| MAS TIC: Is beſt choſen in ſmall tranſparent yellowiſh 


grains, _=_ free from impurities. 
ELEMY, GUM GUTTA; GUM LAC; GUM 
ARABIC, | 
COCHENELLE : Is an inſet uſed in dying ſcarlet EY 
"ts ſhades, from which is prepared carmine, employ - 
ed as a pigment; there are two forts of cochenelle, 
the beſt is of an uniform ſhape, the worſt fort not 
being of any particular form, 
C 3 Ks BRAZIL 
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are to be choſen as give the brighten colours to their 
reſpective menſtrum. 


' LIGNUM NEPHRITICUM, and BARK. af the 


MOUNTAIN ASH: Theſe communicate a pro- 
perty to water, by which it appears of one colour 
when it is looked through, and a different one when 
it is looked upon, but the Aſh Bark has this property 
in but a ſmall degree. 


TURMERIC: Thisis aroot very much reſembling gin- 


ger both in appearance and taſte; it communicates a 


- bright yellow colour to water, ſpirit of wine, or to 


oil, varniſh, &c. 


LITMUS: That is beſt which communicates the deepeſt 


purple to water, and leaves the leaſt ſediment. 


SANGUIS DRACONIS: That which breaks with the 


brighteſt poliſh, and gives the brighteſt orange red 
to ſpirit of wine, is to be preferred. This Sage is 
often ſold very ungenuine. - 


- ALEPPO GALLS, or GALL-NUTS: Thoſe that are 


moſt ſolid are beſt; ſome ſhould be reduced to very 
fine powder, and preſerved in A Felictopped vial 
ready for uſe. 


PRUSSIAN BLUE: The deepeſt coloured i is beſt. - - : 
INDIGO: That ſhould be choſen which is lighteſt and” 


of the moſt vivid colour,—N.B. Indigo is a vege- 
table production, but Pruſſian Blue is partly animal 
and partly of mineral produce. 

EN NZOIN: That is to be choſen which appears 
to be freeſt from foreign ſubſtances, and contains 
the greateſt quantity of whitiſh ſhining, hehe or * 

| n to be leaſt 1 W 


The 


1 
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The Gznenar. SCHEME of NarTunr. 155 


The EARTH is formed of the following Subſtances, va 


mixed together in various Proportions. 


"i Gold, 5 | N 5 | | "LM 
Fr Piazis as, * 
| Mercury, 5 
eh Lake ' Sily was hat 
1655 3 
1 Copper 
Lime, ae 5 
Tini Craft (Tin, | 
pot Gay, | Garnet, „ > 
j Mi ve | a 
|  LUncertain Zeolite, | , : — 0 
AQUEOUS it 1730 Manganeſe, f 
ixable, #1 
; Reſprrable, | ; uy nts 
AERIAL, J Inflammables or ſome 0 
Acid, Le 25 Animal, 
14 lkaline, formed, A Vege tables, 
PHLOGISTIC,S 25 | Minera's. 
Harne, „ | 8 
CR . | 
Orange, EN 
Telloao, { 
LOS: 4 Green, \ 
| Blue, A 
CE, . 
FLECTRIC,+ LT! i le J- 
MAGNETIC viii. 


* Metallics are juſtly eſteemed of a volatile nature; and the calces 
of metals are conſidered by Ben GMANy SCHIEELE,: and fe As & 
kind of very fixed acids. 

+ Lime is either abſolutely, or ſo far fixed, that no experiment 
has yet been contrived to render it volatile, when pure; and ſome 
obſervations ſeem to indicate its converſion, by divers acids, to 
the other earths. 


4 Water may exift in the ſtate of i ice, liquid, vapour, or in com- 
bination with other bodies. | 


$ Phlogiſton is found either in combination with other fabian 


ces ſo as to produce inflammables, or it exiſts in che ſtate capable of 
uniting with common air. | 
| Heat 
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| Heat is to be found in the latent, or ſenſible tate, and very 


much reſembles an acid air. It has been examined by weighing. it; 


and is found to poſſeſs the property of expanding all bodies, except 


tach as contract much by. the lois of a volatile ſubſtance by heating, 


q Light is found capable of forming an union with ſeveral other 
bodies, which retain it for à time, and afterwards it is ſet at liberty 
by heat or decompoſition. | fo WT | 

++ The electric and the magnetic effluvia are thought to be the 
ſtates ; perhaps combined with heat, &c, 


&-? 
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TaBLZ of Specific GRravitits. 


Very fine Gold, 109.637 Flint, 1 ey: 51 45 wh; e 
Standard Gold, 18.888 Hard Paving Stone, 2.460 
Guinea Gold 17.793 | Sulphur Vivum, 2.000 


Moidore Gold and | Nite, 1.900 
Platina, * 17.140 | Alabaſter, % Bye 
Quickſilver, 14.119 | Dry Ivory, 1.825 
Lead. 42 44,7 11-325 Bin 1.00 
Fe aver 1½½½ß0½0ß0 of ITE 
Standard Silver, 10.535 Ebony, 1.117 
Copper, 3.843 Human Blood, 1.054 
Plate Braſs, | 8.000 Amber, "14" 4 - 0p 
Steel, 7.852 | Cow's Milk, 1,030 
Se 75 2: + -:7. 7,045 jSca Wears; - 1-030 
Block-Tin, 7.321 | Pump Water, 1.oco 
Spelle, 7.065 | Spring Water, 98999 
Lead Ore, 6.800 | Diſtilled Water, o. 993 
Glaſs of Antimony, 5. 280 Red Wine, 0.993 


German Antimony, 4.000 | Oil of Amber, 0.978 


Copper Ore, (various) 2.775 | Proof Spirits, 0.931 
Diamond, .. 3.490 | Dry Oak, o. 925 


Clear Glaſs, (various) 3.1 50 [Olive Oi, . 913 


Lapis Lazuli, 3.054 Pure Spirits, 0.837 


Welch Aſbeſtos, 2.913 | Spirit of Turpentine, 0.864, 


White Marble, © 2,707 [Oil of Turpentine; 0.772 


Black Marble, 2,704 | Dry Crabtree, _ 0.765 
Rock Cryſtal, 2.658 | Saffafras Wood, 0,482 
Green Glaſs, 2.620 Cork, .240 


Cornelian Stone, 2.568 
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T HE RMO ME T E R. 


TH uſe of this inſtrument is to meaſure the effect of 
the ſenſible heat of bodies, by ex pandiag air, quick. 
ſilver, or metals, to determine its proportion upon dif- 
ferent bodies: It is not clear to whom the invention of 
this inſtrument ought to be aſcribed; it was uſed by Ga- 
lileo and others, before the middle of the 15th century, 
but being made to ſhew the expanſion of air, was alſo af- 
fected by the variable preſſure of the atmoſphere, which | 
gave qccaſion to Mr. Boyle to conſtruct one with coloured 
ſpirit, which was lang ufed before Sir Ilaac Newton con- ; 
ſtructed his with linifeed oil to ſhew greater heats; and 
to determine the conſtruction of a ſcale that would al- 
ways exprefs the ſame heat in different inſtruments; be- 
caufe hitherto, tho? Thermometers bad been made by 
divers perſons, no two fcates were alike, andconfequent- 


Ot POT BP VR" IO 6. 


ly were all defective in the important article of cqmmuni- c 
cation. Fahrenheit made a Ihetmometer with mercury 
inſtead of ſpirit or oil, which ſeems to poſſeſs all the ad- 1 
vantages of others, with the addition of more portabi- 

Iity, and quicker alteration, which now is almoſt every | 
where in uſe: The ſcale begins at 32 diviſions below | 
freezing rain water, and is numbered up and down from WF, 


(O), which marks the point where the increaſe begins, 
and is perfectly convenient to compare one heat with 
another: But fince many obſervations 'have been made be 
with other Thermometers, and that they may not be 
wholly uſeleſs, the following table will ſhew how to re- 

_ duce any degree of thoſe mentioned in it to the ſcale of 
Fahrenheit, extracted from the numbers of the indut- 


trious Dr, Martine, 


M F. | Large Fre, 
3 PPT of Sciences. 
8421. 38 1; 
| De la Hire, 
1.0% 244 - +: 20357847 
| | Amontons. 
18 e 
837180. zur below (O) 
RKReaumur.“ 
18519 a 
; | De Liſſe. | 
1.2 1 % 8. * 
I en 
41 18. „ 
15 Royal Society. 
72 432. 1. 88.2 
. | ewton. ; 
$43 180. 51 32 
; N | 7 e * 
1.771325 [IS. | 
„ HFales. 
11.414 4: 86 
| TT Edinbu _ 
4.6 55 5. 1 4 14.35 


« 


(* 336) 
} The column ( ) gers how 
| many divifions of Fahren 


Theit's ſcale make the num- 
ber expreſſed under zach 
Thermometer in the mid- 
dle column; and (B. 8.) 
ſhews where every ſcale be- 
ins agreeable to Fahren- + 


"7 heit' s diviſions; ſo that if 
15 A number (F) be multiplied 


into the degree to be re- 
duced, asd divided by the 
middle number, there will 
be obtained the diſtance in 
the ſcale of Fahrenheit from 


the number in column the 


third, which is all that is 
required; being the degree 
{in Fahrenheit's ſcale, cor- 

reſponding” to the heat ex- 
preſſed by any number be- 


{longing to any part of the 


ſcale of either of the Ther- 
mometers in this table; or 


multiply the given degree 
dy the number in the co- 


ſumn (M) and the required 
number is given by that ſin- 


11 ble . 


3 


* 
oF" 


* The. mercurial 1 Reaumur has (O) at freezing, 


hel, 


. ot e——"* WOO By oa 5/2 117 RO REw FTE HE 


and aſcends and deſcends 80 nee being equal to 180 of Fahren- 
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Metals melt, 
Tron We 
Gold | 1598 
Bier 1398 
Copper | 1348 
Regulus of Antimony | 305 
Zinc | 692 | 
Lead 58 5 
Biſmuth 460 
N 5 422 
Mixed Metals, 
Good caſt Braſs 1049 
Silver 2, fine Braſs x 860 
Reg. Ant. 2, Biſmuth 2 752 | 
Tin 1, Reg. Ant. 54 752 
Equal Parts of Tin and 7 8 
Reg. Ant. 35 
Reg. Ant. 4, Biſmuth 7 635 
Tin 8, Biſmuth, 1 392 
Lead 2, Tin 3. 334 
Tin 2, Biſmuth x 334 
Biſmuͤth & Tin eq. parts 283 
Tin 5, Biſm. 3, Lead 2 215 
Tin 3, Lead 5, Biſm. 8 210 
Fluids bail, - 
Mercury 600 | 
Lintfeed Oil 600 
Vitriolic Acid 118279 546 
Spirit of Turpentine 560 
Spirit of Nitre (ſtrong) 242 | 
Oleum tartari per deli- ? "40 
quium 
Sea Water 218 
Rain Water 212 
Alcohol 174 
Ether | 100 
Water in Vacuo 92 
Spirit of Wine in Vacuo 54 
5 Fluids x or freeze 
Melted — Ft 142 | 
118 


Melted Spermaceti 


Wake 


1. Allowing Heats are eapr e by the Divi of 
| Pabrenvert' s Scale, 


Melted Butter „FF 


Olive Oil 15 L404 
Oil of Vitriol 353 
Ram Wier 8 22 
Blood 25 

| Sea Water or Mix 24 
o 0 

Spirit of Nitre "77 1499 
Alcohol | 1 50 


Quickſilv. in Hudſon's Bay 33 
According te Bergman 634 


Heat of dnimali. 
Sea Cow © 
Sea Calf (Seal) = 
Whales | 104 
Land Quadrupeds 8 
Hom B h F 
Human Body ( eal- 
thy) from | 9 
Bees | S Ex, 
Mean Fever Heat 112 
Snakes, Frogs, Torr 60 to 
toiſe 80 
: F Nn without Lungs 54 
Atmoſpheric Heat. 
| Greateſt Heat in England 30 
Cold in 1709 8 4 
Leaſt (below 0) 3 
Spring and Autumn 30 


Heat in Caves 53 
Greateſt Heat at Senegal 93 
Greateſt Heat in . 5 

Welt Indies 5 


Below o 

At Paris, 179 5 

Peterſburgh, 1709 21 

Torneo, 1709 49 

Upſal, 1740 | 18 

 Upſal, 1703 28 
Hudſon's Bay £4] 

Siberia, 1738 113 

| Pĩiegetabli 


Prgetables grow beſt. 
MoſtVegetables ſcorchedin go 
Melon, Thiſtle, and 


Pine-Apple | | 
Indian Pepper ' 66 
Euphorbium | 64 


Amianthus Aloes $ 


Myrtles, Ficoides, Oran- z TR 


ges, and Sedums 
Inſide of a Hot - Bed roo to 142 
Hot-Houſe 70 to 80 
Miſcellazeous. 
Greateſt- Heat pro- 
duced by a burn- 1 19482 


70 


(37 ) 
5 


| Glafs-Houſe Heat for 


A. 
Welding Heat for Iron 4496 
Working Heat for 


green Glaſs | 


green Glaſs 
A ſmali Fire of Pitcoal 10 
Borax becomes a Glafs $ 


| Sal ammoniac evaporates 572 


Hardened Steel be-7 - 
comes blue | * 
Gunpowder Fires 


Wie of+ 
Blood, or White * 256 


Eggs coagulate - 


Heat of the oe x15 : 


Bath at Bath 


Buxton Bath 8 


N. B. There appears a remarkable Difference in the above 
Degrees of Heat required to fuſe ſome of the Metals, (and 


which have been deduced from the Contraction of Porcelain 


Clay in thoſe Heats) if compared with thoſe deduced by Berg- 
man; but if the Contraction of ſuch Clay be in Proportion 
to the Intenſity of the Heat it has received, the above Num- 


bers are zearly, if not exactly right, There appears ſeme- 


ambiguity in the experiments that have been made upon freez- 


tions. | BE. 


ing quickſilver, which may be cleared up by future obſerva - 


— 


SPECIFIC 


$2847 


„ 


; SPECIFIC GRAYITY of AciDs and AIRS, 


| Water being 5 I. oo Fixable Me. 0018 
Vitriolic Acid, 1.500/Cammon Air, 00116 
Nitrous Acid. 1.5 Marine Acid Air, . 0012 
Marine Acid. 1.18 Pure Air, to common 
Concentrated Vinegar ' | Air, as 187 to 165. 00119 

+6 IAlkaline Air, 500113 
n een eee Pblogiſticated Air, 00114 
2 241 £5172 Nous Ally: .. .OOltc 

Ilaffammable Air, .cootoz 

| 555 Elaſtic and tranſparent 
8 5 ſteam from water,. oooog 
; I [Elaſticandrranſparent . 
; Rn” ſteam of ſpirit of wine. 


3 1 


* _ * ** — 


The ProroRTIONAL Exransron of Ae with 10 


P 93 


42 \(FAHRENBEIT"s SCALE.) 
Cation Ai, i,, „„ 2.21 
Inflammable Air, 2.05 Phlogiſticated Air, 1165 
Nitrous Air, 2.02 Vitniolic Acid Air, 2.37 
Calcarious Air, 2.2 [Alkaline Air, (ſuppoſed 
Marine Acid rs +> Bal 3 A e 4. 75 


— 


4 W Seieths is QuanTiITY of Arx, &c. af: | 
ferent Bopixs yield, agreeable to the Reſult of E. Pe- 
riments made by divers Perſons. 


Calculus Humanus, one half its weight, 

Peaſe, one third, 

Courſe Sugar, one tenth. 

Heart of Oak, one fourth, -- 

Water, ebe quantity very 1 but often a twelve hun- 
aredih. 

Neweaſtle Coal yields, Air 28, Liquid 12, & Reſiduum 56. 

Box-Wood, —— Air 9, Liquid 61, & Reſiduum 26. 

Limeſtone, Air 325 Water 1 5, Lime go, Cryflal 3 per Ct. 


A TABLE 


To 39 ) PO 
A Tan that hows the Force cousin 


Gold, e Gebe. 8 294 
Iron, 450 Tin, 45 90405 
Le. en,, e 
Yellow Braſs, „ 3 £ 


— 


The falling Tins riſe, in the fame GLASS "XR | 
eights that are to one another as the Numbers annexed. 


common Spring Water, 120 Spirit of Nitre, +223" 
Spirit of Wine, 110 | Spirit of Salt, 90 
Vinegar, 9 of Virio, — 
Skimmed Milk 145 5! Ty et, or Olive on, 69 
The QUANTITY of Warzs, Oe. in ſome. San Jy! 
„ TONES, | 
| Subſtances. ELIE Zarb, Remarks, 
onto ee IIHSS vide $43 995 | 

Al OTH LG 7 Metal. | ion 

un „* arid air decom- 
Green Wi | Es * 2 | poles alm. 
Blue Vitriah, + FEES FS , 
Glauber's Salt, | 17 * „ 
Sulphur, iz —] — [The zeſt is phlotziſton. 
Borax, | N 2 |. — |Sedative falt, and foſſil 
5 5 FAR | 1 alkali. 
Sal- ammoniac, I 1— — [16 Volatile alkali. 
Foſſil Alkali, 221 10 Acid and alk ali. N. B. 

| II The acid is fixt air). 

Saccharum Saturni, 3 — = |z Witer'& vindus ſpirit; 
Selenite, | | | and lead uncertain. 
White Tartar, | | 
Epſom Salt, „ 5 ; 


Nitrum Argenti, 


Mereu. Nitre. 


* 27": © 203 oo 


drr ; . ne ee e eee — 6 4 — 
— . - N * PE * * % F * 4 Wia 7 


26% AHA Arne er — —— — — 


( 40 5 
. QUANTITY of SALTS SOLUBLE in an Ounce of 
| WA. 
| F AHRENHEI E i 's THERMOMETER « 50 Deine 1 


rs. Eri. 

Terra Foliata Tatari, 470 Salt of Seignette, 137 
Salt of Sedlitz, 384 Blue Vitriol, 124 
Epſom Salt. 324 Green Vitriol, 80 
Salt of Tartar, 240 Purified Nitre, 60 
Vegetable Salt, 212 Salt polychreſt of Glaſer, 40 
White Vitriol, 210 Vitriolated Tartar, 30 
Sal-gem, | 200} Sublimate Mercury, 30 
Salt of Soda, 200 Borax, 20 
Sal aminoniac, 176 Alum, 14 
Common Salt, 170 Volatile Salt of Amber, 5 
Salt of Glauber, 168] Arſenic, 5 
Halt of Lorraine, 168] Crude Tartar, _' 4 
Salt of Sylvius, 163 Cream of Tartar, 7 


CxRTA SALTS SOLUBLE in SPIRIT of Wine, and 
the Appearance ef the Flame when burning. 


Soluble in 233 Grs. of Split. 
Vitriolated Tartar, Grs, 
Nitre, © 


Salt of Sylvius, _ - | 


Glauber's Salt, 
Cubic Nitre, 
Common Salt, 
Vitriolie Ammoniac, 
Nitrous Ammoniac, 
Sal- ammoniac, 
Selenites, | 
Calcarious Nitre, 


O 


0 


Appearance of the F lame, 


4 Flame larger, bigher, more ar- 


dent, yellow, and luminous, 


5 Large, andent, yellow and lu - 


mi nous. 


| | 0 Confider ably red. 
15 Fillow, luminous, detonating. 
0 Larger, n more ardent and red, iſh 


108 Whiter, more Amine. 
24 


288 1 more luminous, e 


| 5 decrepitating. 
Muria Calcarii, 288 Larger, more luminous, redand 
decrepitating, 
Vitriol of Silver, o | 
Nitre of Silver, 84 - 


Luna Cornea, Mercurial Vitriol, or Mercurial Me, are 
not ſoluble. 


Corroſive 


soluble in 288 rs. N * 8 Appearance of the Flame: 
. ; Tis 135 £ 
CorroliveSublimate, 204 Large, yellow, luminous and de- 
| "nay 
Martial Virriol, © 
Martial. Nitre, 4 Red and mem | 
Maria Ferri, 38 e white, luminous beg 


Vitriol of Copper, o 
Cupreous Nitre, 4 More ee ee and green, 
much ſmokee-— The ſaline 0 ſdaum becomes black and much 


| burnt. 
Muria Copri, 458 Fine green, white and red folge- 


. 


Borax 7s ſoluble i in Spirit of Mine, and occaſions; it to burn green 


How to find the QUANTITY of VEGETABLE ALKALINE 
SALT i Wares, 3 


. a N. 
If a Ball of common Flint Glaſs weighing in air co. 
be plunged into rain water, it weighs 710.96 
Parts. | Part. , : . 
It weighs in 4 water, and 1 Alkali! - 627.4 
J; : Ig 5 
6 - 4 2 - 6426 
0 MC 1 
8 „„ — bez, 
r n 3 
16 - — 1 


The alkeati 3 uſe of TH perſeftly 1 and = Ee: * "ks 
in all the experiments made with it, the reſult of which Was as ex- 
preſſed above. Pure rain water diffolyes one part of alkali when it 
weighs 3-3 parts in about 505 of Fahrenheit. 


1 n 2 3 3 is 1 


The GRAVITY of WATER aud Spin Ir Wing | 
Spirit of Water, Specific Spirit 75 Water. Specific 


Vine. by ie 3 5 Gravity. Wines - :, Gravity. | 
Parts. Darts. | Parts. Parts. e | 4 Parts. 
16 — O = 837 2 | n 3 N 
F 851 3.0 .. - 4 1 557 
14 l 7 ee ene 
Es (in.... 19 Dx ERECT: - 57 iy 
12 „ . 
8 6 - 907 FVV — ＋ 
10 »,. „„ Rr ß 
9 —5 {4 „ 9317 0 oh 16 100 
8 E : - 9427 "A 


. } # 1} 


The 


5 640) 

The Specific FAO of a Mixture of Water and Spi- 
rit in 50 degrees of heat being given, the quantity of 
water and ſpirit mixed together is found by inſpection ; 
and the above numbers will wy to calculate 1 interme- 
diate quantities, 


— — n 8 


N 3 + ! * os bY Sn, 1 "WM * 


e ef Neg 


; " oe eke or Sea Salt be made the 8 ud i its 
antiſcptic power be expreſſed by 78 the "ou will be as 
the numbers in the 3 THEE 


Sea Salt, | Salt of 111 : . 4 


Vitriolated Tartar, Salt of Wormwood, 4 
Spiritus Mindereri, Borax, ; 12 
Soluble Tartar, Salt of Amber, + — | 
Sal Diureticus, | Alum, , 


Crude Sal-ammoniac, 3| My rh, Aloes, Aiateuds- 
Saline Mixture, | and Terra Japonica, 30 
Nitre, 4| Camphor, about 300 
Chalk and 3 abſorbent powders have no antiſeptic 
power, bur on the contrary promote putrefaction. 


I: 


was NN. 0. | 


* 


Srurarherie Inxs. 

| . 

Sal Martis diſſolved, and. the vitriolic acid adde l in a 
very ſmall quantity, may form an inviſible writing. 
which appears if the paper be moiſtened with a decoction 
of gall· nuts. 

Common writing ink mixed with the nitrous acid, ap- 
| pears, when bruſhed over wu a Jolugon of fixed alkaline 
tals. 

« Biſmuth diſſolved i in the nitrous ag e an inviſi⸗ 
ble ink, which becomes viſible by means of phlogiſtic \ va- 
pours, or by bruſhing over with hepar ſulphuris. 

Saccharum Saturni diſſolved in water, after being wrote 
with, and bruſhed over with any hepar ſulphuris alſo diſ- 
ſolved, or expoſed to the va 1 of it when mixed with 
an acid, becomes black, or of a deep brown. | 

; Purple, 
A ſtrong ſolution of gold in aqua-regia wrote with, and 


ann over with a ſtrong e of tin in A. „ 
| | Green 


(a } 


| Gr cen. 5 


A writing with zaffre diſſolved in aqua-regia warmed 2 


little, becomes greeniſh, but diſappears when it is be- 
come cold _ 


+ 


Pnroclesrox. | 


Ai much has Jen ſaid of late concerning the Pllogs ene it 
wa judged neceſſary to give the following view of it. 


There are two diſtin ſubſtances called Phlogiſton ; 
one of which is a fimple ſubſtance as far as appears from 
experiments, and the other is that ſubſtance combined 


with the matter of heat and light; and in this ſtate it is 


as frequently called inflammable air as phlogiſton: in the 
decompoſition of this air, the heat and light are diſen- 
gaged from the other ingredient, - which in that ſtate is 
diſſolved by the pure air, mixed with common air; the 
ſame operation is performed through the coatings of the 
lungs, and by it the blood is freed from a redundant ſub- 
ſtance of exactly the fame nature with that diſſolved by 
the common air from burning bodies, and the metals 
during caleination. The phlogiſton may be combined 
with the vegetable and foſſile alkalis, calearious earth, 

clay, any metallic calx, chriſtalline earth, water, common 
air, growing vegetables, nitrous acid vapour, and with 
fixed air when uncombined with light and heat; but it is 
found in animal and vegetable ſubſtances, in iron, zinc, 

8 &c. in the ſtate of inflammable air. 


* 'Phlogiſton may be paſſed from one fobfidnce to 8 
with great readineſs, and communicates freſh properties to them, 
dut cannot be procured ſeparate, becauſe chere Is not nn, any 

veſſel that is capable of confining it. 


+ It is not to be underſtood that theſe ani which! are ſaid 
to contain inflammable air, do not contain any of the phlogiſton in 
the other ftate ; they do moſt of them contain ſome of it, and cop- 
per contains a great quantity; animal aad vegetable ſubſtances con- 
tain both in conkiderable proportions, but thoſe that are ſaid to con- 
tain one or the other, hold that in the 1 en 
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A SOLDER that melts i in bothng, water; 1 * con refed of of 
biſmuth 8, lead 5,-and tin 3 
GOOD SOFT 501 Bl 7 + of 7 tin, the reſt lead, ac- 
| cording to the fineneſs required. It is known to be 
very good when rhe ſurface of a piece is ſpotted, 
SILVER SOLDER; May be made of two parts pore 
A _ © filver, and the reſt very fine ſoft braſe; ; thts Wy 
{on made coarſer, but it dome yeltow in proportion 
5 as the braſs is encreaſed. 
| SPEL CAR SOLDER; Is 12 * unh about four Parts 
ine, and one. part copper. 
GOLD SOLDER ; Uſually contains a large proportion 
of gold if the work ſoldered be to bear much ham- 
merxing, but if not, a ſpeltar ſolder may be made to 
match the colour of the gold, and to run very 
. readily upon it. 5 
N. B. Iron is uſually brazed or ſoldered, with the ſpel- 
tar ſolder, or when the joint is required to be very firm, 
with good ſoft braſs, the zinc in the braſs, being the 
ſubſtance that unites the ref with the 1 iron. 
SUBSTANCES that 1 or F nay Je: Al to reduce. 
METALS. | 
| GOLD, SILVER oo MERCURY; der be reduced, 7 
31 it is aid; wirhout addition. 6 
: 3 BLACK FLUX; Istattartwo'parts, und nitre one ber, | 
N deflagrated, All the metals may be reduced by the f 
| 


——_—_ CT 


black flux, 
TARTAR; Willreduce metals when deprived of ſul- 


34 +. phur, withour the uſe of nitre; as will alſo ſcrap- | t 
= ings of horns and hoofs, charcoal, ſweet or unſul- t 
= phureous pit-coal, charred peat; cow. dung, &c.“ c 


33 5 — „ Coak is uſed to make ig-iron at Coalbrook-Dale, Wedneſbury, 
and many other places. Charcoal is uſed in the foreſt of Dean, Swe - 


den, &c, for m ing pig-iron, and evefy where in England, to make { 
dar- iron from the pigs. Horns and hoofs, and half-calcin'd bones, t 
are uſed for hardening iron, or pertially converting it to ſteel. { 
Peat charred, is uſed in Lancaſhire or Cumberland, to make pig- 
iron; and {weet foſſil coal is uſed in Cornwall to reduce the tin-ore 8 


to tin, and in Derbyſhire to reduce the lead- ore te lead. Cow-dung 
mixed with lead-gſhes and burnt, reduces them to malleable lead. 


axe ho 


Do 
LUNA CORNEA may be reduced to filver by a fia ed 
W | | | 


IRON ORE of the beſt fort may be made attractable by. 


the magnet, if heated red-hor, and rallow - burnt 


over it; the ſame is true of calcin'd copperas or 
Pruthan blue. oo | 
AURUM FULMINANS heated after being mixed 


with ſulphur, becomes gold without fulminating. 


An accurate mixture of tartar, nitre, and crude-anti- 
mony, produces a regulus of antimony by fuſion; and it 
appears from writers upon the ſubjeR, that. iron does not 
only deprive crude antimony of its ſulphur, but alſo con- 
yerts it to a regulus. + _ 


Minium or Ceruſe, uſed as pigments in places ſubject to phls- 
gilic vapours, became black, being reduced to metal by the vapour. 
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1 5 Waters. I 

II frequently occurs in reading chemical treatiſes, that the di- 
_ viſions of Engliſh and French Weights are mentioned; the 
' following table ſhews what proportion the one bears to the 


Two Weights are eſtabliſhed in England, -the Troy 


and the Avoirdupoiſe. The Troy Pound is to the Avoir- 


dupoiſe Pound neatly as 88 to 107, and is divided into 


12 ounces, the ounce into 20 penny- weights, and the 


penny-weight contains 24 grains. — The Avoirdupoiſe 


Pound contains 16 Avoirdupoiſe oun ces. 

The Paris Pound is to- the Engliſh Troy Pound as 22 
to 16, or is equal to 7560 Troy grains, it is divided into 
two marks, that into 8 ounces, the ounce into 8 drams 
or gros, this into 3 ſeruples or deniers, and the denier 


into 24 Paris grains, 


The Engliſh Medicinal or Apothecary's Pound is the. 


ſame as the Troy Pound, but is divided into 12 ounces, 


the ounce into 8 drams, the dram into 3 ſcruples, and the 


ſcruple into 20 grains, which are the ſame as the Troy 
grains. | 1 | | 
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The e f certain $ 1 70 ANALYZE dif- 
8 ferent kinds of ann. 


EVAPORATION. - 


uke Acid per fe; ;. A volatile vitriolic acid flies off, If 
water contain vitriolic acid, and a little very finely - 
- powdered chalk be added, by n a ſelenite 

will be exhibited. | 

N 1 Altali per ſe; Cryſtals are formed ; which, if alit- 
= vitriolic acid be added, will ew a true Glaube!'s 
alk, 

Glauber*s Salt; Hexagonal cryſtals, 

| Common Salt; Cubic cryſtals. 

| Hepar Sulphuris ; ; Durin : the evaporation there is a nent 

not unlike addled eg 

Copper; N. B. It is ſuppoſed to be difſolved by fixed air, or 

eme acid. A greeniſh ſediment, and ſometimes regular 

f 8 according to the acid the 1 4755 is combined | 

with. 

Tron; V. B. Tt is ſippoſtd to be di ſolved by fixed air, or 
other acid. A greeniſh ſediment ; but the colour is much 
influenced by the acid the iron is combined with. 

N Hitriol; Regular cryſtals of a ſquariſh and oblong 

form. 

- Calcarious Earth, per ſe; The earth is wh at the ann 
of the evaporating veſſel. 

Relive: : A laminated cryſtallization, 5 | 

- Alam; Cryſtals of various figures. 

Fixable Air; The air eſcapes during the evaporation 

but may be collected. 


SOLUTION of SOAP in SPIRITS Wix. 


Fitrielic Acid of fe; It turns milky. Any falt with the 
marine acid, will have the ſame effect with 8 | of 
ſoap i in ſ. W. 


Alum; 2 A browniſh turbid mixture. 


V1TRIOLIC ACID, 
A a Alkali a ſe; A true-Glauber's ſalt formed. 


Common 
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( 
Common Salt; The marine acid ſeparates; and its pecu- 


liar taſte-is communicated to the water. * | 
Hepar Sulphuris; Becomes milky, and emits a ſtrong fœtor. 


Copper N. B. 1 is ſuppoſed to be diſſolved by fixed air, or 


ſome acid. A blue vitriol is produced, and may be 
collected by evaporation. - . 


Fon; N. B. 1+ is ſuppoſed to be diſſolved by air. A green 


vitriol is produced, which may be collected by evapo- 
Calcarious Earth per ſe; Selenite. 


Fixable Air; The acid diſlodges ſome of the fixed air, 


| NirRous AciD. 
Foſfil Alkali per ſe; Cubic.nitre formed, and at the ſame 
time an efferveſcence is produced, 
Common Salt; The marine acid ſeparates. _ 


| Hepar Sulphurisz Becomes milky, and ſmells ſtrong. 5 


Calcarious Earth per ſe; A terrene nitre, which deflap- · 
rates upon burning coals, | 1 | 


- Fixable Air; Moſt of the air flies off, 


MARINE Acip. 


Foffil Alkali per ſe; Common ſalt formed. 


Hepar Sulphuris; Becoms milky, and the ſcent is in- 
creaſed, : * | EDN 
Calcarious Earth per ſe; A Calcarious muriatic ſalt, 

Fixable Air; The air flies off -. | 
FixT ALKALT. 77 
Vitriolie Acid per ſe; Glauber's ſalt; which may be 
known by the form of its cryſtals, after gentle eva- 
poration. | 
Copper; N. B. It is ſuppoſed to be diffolved by fixed Air, or 
ſome Acid. A greeniſh colour, or cloud, Sis 
Tron; N. B. It is ſuppoſed to be diſſolved by fixed Air, A 
cloudineſs which upon ſtanding becomes ruſty. | 
_ Fitirol; The iron precipitates of a greeniſh ruſty 
colour. | * 
Calcarious Earth per ſe; Whether the Earth is diſſolved 
per ſe, or combined with an acid, mild alkali precipi- 
tates it.— N. B. If the alkali be perfectly mild, and 
the earth diſſolved by fixed air, no change happens. 
1 V Selenite; 


0 48 ) 

Sein If mild alkali be uſed, there 1 is a very FRO. 
precipitate, . 

4 A white earthy precipitate. 


Igor in the VITRIOLIC Ac. TOE. 


Faſil Alkali fer ſe; A yellowiſh preci ipitate. 

Calcariens Earth per ſe; A turbidneſs. 

Fixabie Air; Iron per ſe, as well as ſome of his ber 

metals, may be diſſolved by fixable air. Such a ſolu- 
tion at iron becomes purple with gall ſhavings, 


Si ein in the NiTROUS Acin. 


Fitriolic Acid fer ſe; A whitiſh turbidneſs. 

. Fofil Alkali per ſe; A milky appearance. 

Glauber's Salts A yellowiſh white cloud, 

Common Salt 3 A copious white precipitate, of a fibrous 
appearance, and is a luna cornea. This may be rea- 
dily reduced to ſilver by melting it in a tobacco-pipe 
with a little pot-aſh. | 

Jron,—N.B. It is ſuppoſed to be diſſolved by fixed Air. A 
cloudineſs. 

Calcarious Earth per þ; The ſilver ſeparates in the form 
of a whitiſh cloud, 


M ERCURY in the Nitrous Acid: made with Heat. 


Fi triolle Acid per ſe; At firſt : a whitiſh turbidneſs, which, 
upon ſtanding, turns of an orange colour. 

Faſſil Alkali per ſe ; A niilkineſs.. 

Glauber's Salt; An orange-coloured cloud. 

Common Sal! ; A white precipitate. 


' : = NR #4 Jupped to bed ſolved by fired Air, A 


ruſty cloud. 
Calcarious Earth per e; The mercury is ſoparated in a 
cloud of a yellow appearance. 


VIxCETA ELA BLues; as Solution of Litmus. 
Fitriolic Acid per ſe; A reddiſh colours 
Feffil Alkali per ſe; Foſſil Alkali and vegetable blues in 
general, produce a.greeniſh colour; but the colour of 
aſolution of litmus 1s not altered, unleſs i it be firſt ren- 
e en by an acid. 


| ”: 


3 | 
Green Vitriol; When nearly evaporated, a reddiſh tinge 
is produced, F 
Calcarious Earth per ſe; A greeniſh appearance. 
Alum ; A reddiſh colour is produced. | 
Fixable Air; Changes to a reddiſh colour in a few ſe- 
conds. 1 | mo | 
DzecocTion of GALLs ; or Gall Shavings. 
Copper, — N. B. Ie is ſuppoſed to be diſſolved by fixed Air, or 
_ ſome Acid. A faintiſh turbid blu. 
Tron; N. B. It is ſuppoſed ta be diſſolved by fixed air. A 
deep blue; ſometimes purpleiſh. | 1 
Green Vitriol; A deep blue; from its intenſity it ap- 
proaches to a black. | | e 

Alum ; A precipitate | 

Fixable Air; A purpleiſh colour. Te 

ER bl ge ie bags — 

Copper; N. B. I is ſuppoſed to be diſſolved by fixed air, or 
ſome acid, A dead brown colour. | : 

tron; N. B. I is ſuppeſed to be diſſolved by fixed air. A 
creek bie. 1 

Green Vitriol; A very deep blue. 


26 "Bv1 Concerning AIR. 
By heat or diſſolution, ſome ſalids, or ſome of their 


conſtituents parts, may become elaſtic fluids, capable of 


further attenuation by heat. es bk 
Elaſtic vapour is either ſteam, reducible by cold alone 


to a groſs fluid, or a ſolid tate, or air which cold con- 


tracts, but does not intirely deprive of its elaſticity. 
Pure ir. | 


Is procured by moiſtening red lead with a very little 


water, and pouring about its bulk of very clear vitriolie acid 
upon it; the air may be ſeparated by a lamp heat, 
and collected through water. Exploſive mixtures. are 
made by mixing pure air and inflammable air together; 
the beſt proportion is pure air one, and inflammable air 
too. Being mixed with phlogiſticated or fixable air, 
they become reſpirable; it is heavier than common air, 
and decompounds nitrous air according as it 1s better to 
breathe than common air. FE 


" 2  inflammabtle 


J 

* Inflanmable Air. © EN 

_ Dilute ſtrong vitriolic acid with three times its weight 
of water, and pour it upon iron wire of about thirteen 
feet to the avoirdupoiſe ounce; receive it through water, 
Two meaſures of common air with one of this, form an 
ex ploſive mixture, —Inflammable mixed with nitrous air, 
burns with a green flame. May be ſeparated from oils 
by the electric ſpark ; is lighter than common air in the 
proportion of 114 to one; it is evidently compoſed of 
light, heat, and phlogiſton, becauſe all theſe appear 
when it explodes with either common or pure air; it re- 
duces the calces of nioſt metals by the burning glaſs, 

| Nitrous Air. 

Strong ſpirit of nitre mixed with four times its weight 
of water, is to be poured upon iron wire, and the air re- 
ceived through water. One meaſure of nitrousair, and 
two meaſures of common air, uſually decompoſe one 
another, the common air diſappearing in part, and the 
other entirely; and as common air ek nitrous 
air in proportion to its goodneſs, it becomes an exceed- 
ing good teft to aſcertain the purity of common air,— 
The electric ſpark diminiſhes it, and the nitrous acid 
abſorbs it, which by that means becomes greeniſh. 


Fixable Air. 


If poanded marble be mixed with water and vitriolic 
acid poured ipto it, a quantity of air will be diſengaged 
in proportion to the acid uſed. Water abſorbs a conſi- 
derable quantity of this air during its paſſage through it, 
but by entirely depreſſing the water from a jar, and ſlid- 
ing a flat piece of glaſs under it, the communication 
may be cut off with common air or water, and the fixa- 
ble air may be kept a long while. This air may alſo be 
procured by fermentation. It deſtroys animals that 
breathe it, and extinguiſhes fire; converts lime to lime- 
ſtone, and makes alkalis mild; is powerfully antiſepric, 
Changes the vegetable blues to a red colour; it intirely 
deſtroys vegetables put into it, and the tender colours of 
wers. Its weight is to common air as 177 to 1. The 

| | <4 eIg8nic 
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electric ſpark contracts it, and renders it immiſcible with 


water, which is alſo an effect of phlogiſtic vapours, 
| | Marine Acid Air. © 


| The acid of vitriol is to be poured upon common ſalt, 


and by the application of a flight heat from a lamp, this 
air may be diſcharged, and received through quickſilver 


into the proper veſfels, It it be mixed with alkaline air, 
they become ſal-ammoniac ; and joined with water, it 


becomes ſpirit of ſalt, It is heavier than common air, 


and extinguiſhes fire.— It ſeparates inflammable air from 


charcoal, 


Alkaline Air. 


Mix avy quantity of quick lime with ſal-ammoniac to 


abſorb the marine acid, and give the mixture a ſtrong 


heat from a lamp; this air muſt be received through 
quickſilver, becauſe it unites readily with water; the 
electric ſpark, taken through it, enlarges its bulx, and 


converts a part of it to ſtrongly inflammable air. 
Vitriolic Acid Air. 


acid, turns it black, and if ſuch diſcoloured acid be 
heated at a lamp, and the vapour ariſing from it be con- 
fined by quickſilver, it is found to be an air that may 
unite with water or alkaline air; it exctinguiſhes fire, and 


as it is compoſed of the vitriolic acid and phlogiſton, it 
communicates ſome of that to common air, and injures 


it; it does not diflolve iron, The electric ſpark taken 
through it in a glaſs tube, occaſions the glaſs to be 


tinged on the inſide of a dark brown or black colour. 


Fluur Acid Air. 


Fluor ſpar reduced to the fineneſs of coarſe ſand, and 
covered with pure vitriolic acid, with a lamp heat yields 
an air that corrodes glaſs, extinguiſhes fire, and is im- 
bibed by ſpirit of wine without ſenſibly altering its pro- 


perties: it decompoſes nitte. When the fluor acid air 


is brought into contract with water, a cruſt is immedi- 
ately formed, which is of the nature of eryſtal. 
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TazLES of Srpxciric ATTRACTION, 


That ſuch tables might be formed, was firſt mentioned 
by Sir Zaac Newton in his optics, Azere 21ſt. They 
have been gradually improved to the preſent ſtate by di- 
vers perſons in ſeveral parts of Europe; and may be con- 
fidered as abridgements of a great number of chemical 
proceſſes to refer to occaſionally, No degree of heat 
above that required to keep the ſubſtances fluid and leſs 
than that which will volatilize them, is capable of al- 

' tering ihe order of their attraction as here expreſſed; 
but when any fubſtance becomes vapour, the ſcale of at- 
traction commonly varies, and requires a ſeperate table 
to expreſs the ſeries. Any of the ſubſtances in a ſeries 
of attraction will unite with the firſt, or menſtruum*, 
but it is not to be underſtood that they will all unite 

f with one another+; and when two or more ſubſtances 
are connected by a brace, they are not known to attract 
the menſtruum with different forces t. When an elaſtic 
vapour is diſengaged, and may loſe its elaſticity by cold, 
it is called ſteamò, but otherwiſe it is true air. The 
particles of air are kept apart by a repulſive power, but 
the attraction properly belonging to them does not ceaſe, 
as is evident by their attaching themſelves to other bo- 
die: ||, or to one another when in a favourable ſituat ion; 


As the fixed alkali will unite with vitriolic acid, and detach 
any of the other ſubſtances from it except kevel ; and zinc will de- 
tach any of thoſe below it, but not any of thoſe above, becaufe any 
of them will ſeparate the zinc; as gypſum may be decompoſed by 
fixed alkali, and blue vitriol may be decompounded by zine ; but 
white vitriol undergoes no alteratian by the addition of iron or cop- 
per, &c. See Table 1ſt, Series 1ſt. 

I Lead and iron will not unite; Table 1ſt, Series 1ſt. 
2 As lime and manganeſe attract phlogiſton with equal forces; 
Table 1ft, Series 12th. DES | 
Sulphur eyaporated from lead or copper ore, or water from 
moiſt earth are inſtances of this; and true air may be ſeparated. from 
marble or iron by the vitriolic acid, and by heat; the one is fixable 
air, the other is of the inflammable kind. 
E Fixable air may be readily abſorbed by an alkaline lixivium . 
when a little lime is put into it, and common air by burning char- 
coal. : | g 
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and in ſome inſtances the attractive and We powers 
ſeem to act at the ſame time (*). 


() Alkaline air and marine acid air unite and form a ſolid ; bot 
common air and inflam mable air unite and retain their elaſticity 3 
common air and nitrous air unite and ret ain only a part of the elaſ- 
ticity belonging to the. common air, the nitrous air being wholly 
decompoſed. 
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I is to be ſuppoſed that'all the Subſtances in this abe 


the moiſt. flatt, _ very pure, unleſs the contrary be men- 
tioned. 


| SERIE 8 7%. 
. Fitriolic Acid. 


| NN Spar or Kevel, Copper, 


| Vegetable Alkali, Nickel, 

Mineral Alkali, Arſenic, 
Line. ©: Biſmuth, 
Magneſia, Mercury, 
Volatile Alkali, Antimony, 
Zinc, - 4 nes 
Manganeſe, _ Gold, 
os, . 
Lead, | Pure Clay, 
TM. | Water, 
Cobalt, | | Phlogiſton, 


* If phlogiſticated vitriolle 5s, nitrous acid, pure or phlogiſti= 
"cated, diſtilled vinegar, acid of ants, or aqua regia, be put in the 
place of the vitriolic acid, the ſubſtances below attract any of 
them in the ſame order ; excepting that, phlogiſton j is fo be omitted 
under the phlogitticated, vitriolic, and nitrous, and under the de- 
phlogiſticated marine acids; Mercury under aqua regia; Gold under 
diſtilled vinegar; Tin, Gold, and Mercury, under acid of ants ; 
and Calx of Icon under both the nitrous acids and dephlogiſticated 
1 acid of ants, and diſtilled vinegar. 


E 3 SERIES 


+ The Series is the ſame for the Mineral Alkali ; 


* (44-4 


C Acid of Fluor 
Acid of ne 


8 E R 1 E 8 24. 
Acid oY Phygſphorus. 
Tn... -. Copper, . 
Heavy Spar, | Nickel, 
Magneſia, Arſenic, 
: Vegetable Alkali, | Biſmuth, | = 3 ; 
Mineral Alkali, Mercury, 5 3 4 
Volatile * Antimony, 
Zine, Silver, 
Manganeſe, Gold, 
Iron, Platina, 
Lead, „ 
Tin, Water. 
Cobalt, 


Spar, omiiting antimony and clay, 


—— — clay. 


Acid of Borax, — - manganeſe, arſenic, 
| 7 | diſmuth, antimony. 
* The SzRIrs 7 . filver, gold, platina. 

the ſame for \ Acid of Sugar old; add calx of iron 
| | TE between clay &water, 

Acid of Tartar, tin. 

Lemon Juice, — tin, biſmuth, gold. 

| Sorrel Juice, — tin, oy F 
8. E R I E S 34. 
Fixed: Air . 
Heavy Spar, Manganeſe, 
Lime, mY, Iron, 
Vegetable Alkali, Clay, 
Mineral Alkali, Water, 
Magneſia, Vinous Spirit, 
Volatile Alkali, Eſſential Oil, 
Zinc, ++ _ Expreſſed Oil. | : 
" SERIE $+ 4b. 0 
| Niagelable Alkali. 
Vitriolic Acid, Marine Acid, 
Nitrous Acid, Arſenical Acid; 


and for the 


Volatile Alkali; if after Expreſſed Oil, the ſubſtanees are ſet in this 
order, viz. Zinc, Tin, Cobalt, Copper Nickel, Biſmuth, Silver, 
e yes i 


Acid 


— 


Tartareous Acid, 
Phoſphoric Acid, 1 
Mineral Fluor Acid, 
Nitrous Acid, 
Marine Acid, 
Lemon Juice, 


| Acid of — 


| Water. 


(55) ; 


. Phlogiſticated i Acid, | 


Acid of Fluor 8 5 

Phoſphoric Aci Fixed Air, 

Saccharine Acid, Sulphur, 

Sorrel Juice, Expreſſed Oil, 

Tartareous Acid, Tin, 

Lemon Juice. Lead, 

Acid of Ants, ö Copper, 

Diſtilled Vinegar, Sold, 

Acid of Borax, . Water. 

Volatile Vitriolic mens 

„ * mas: : 

vitriolie Acid, Acid of Ants, 

Acid of Sugar, Diſtilled r 

Acid of Fluor Spar Arſenical Acid, 

Sorrel Juice, Acid of Borax, 

Nitrous Acid, Volatile Vitriolic Acid, 2 
Marine Acid. | Phlo s. 5" "Mk Nitrous Acid, 
Phoſphoric Acid, Fixed Air, A 
Lemon Juice, Sulphur, | 
Tartareous Acid, Water, 

SERIES 645. 
|, Siliceous Earth, 
Acid of Fluor Spar, Fixed Alkaline Salts. 
8 K R 1 E S eb. 
| Lime. : E N | 

Seccharite Acid, Arſenical Acid,. 5 V 
Sorrel Juice, | Acid of Ants, s 
Vitriohc Acid, Diſtilled Vinegar, 


Volatile Vitriolic Acid, 
Phlogiſticated Nitrous kei, 


. . Fixed Air, 
_ Sulphur, 


Expreſſed Oil, 


Cala of Manganeſe, Calx of Mercury, , 


bs 36) 


. . 
Acid of Fluor "EY Acid of "Hockey 
Aid of Sugar, Lemon Juice, 
Phoſphoric Acid, Acid ot Ants, 
Vitriolic Acid. Diſtilled Vinegar, 
Arſenical Acid, Volatile Vitrivlic Acid, 
- Nitrous Acid, P ͤhlogiſticated ee Aci, 
Marine Acid, 15 Fixed Air, 
Sorrel Juice,  - Sulphur. | 
Tartareous mes, 
SERIES 995. 
| Qn. . 
f Vitriolic Acid, 2 Lemon Juice, 
Nitrous Acid, a Phoſphoric Acid, 
Marine Acid, : Acid of Ants, 
Acid of Sugar, Diſtilled W | 
Arſenical Acid. Acid of Borax, 
Aeid of Fluor Spar, __ Volatile Vitriolic 
Sorrel Juice, __ Phlogiſticated Nitrous 540 
Tartarcous Acid _ + Fixed Air. 
x — | {1 
Fixed | Vegetable Ana, Ether, 
Volatile Alkali, Acid of Vitriol, _ 
Vinous Spirit, Vitriolated Tartar, | 


Mild Volatile Alkali, Alum, 
Vitriolated Tartar and Green Vitriol, 


Glauber's Salt, Corr, Sublimate. 
. 5 8 E R 1 E 5 1115. 
125 „ fir. © 


'Phlogiſion, Fixed Air, Water, 


SERIES 12th, 
| Phlogifion. | 


' Dephlo- 


( 9 3 
Dephlogiſtcated Volatile Marine Acid dephlogifticated 


Alkali Atſenical Acid 
Nitrous Acid Phofphoric Acid 
Vitriolie Acid Water | 

8 E R 5 E 8 23th. 2 | 1 { 

| Sulphur, 
Fixed Alkali Volatile Alkalli 5 
Heavy Spar Ex preſſed Oil 
Line Fast on 
Magneſiaaa Ether 
Mereury £3 iu | Alkahol | 
Arſenic | 7 


„ n 1 0 „ 
Saline * Sulphuris, 


Mercury _ Vinous Spit 
Arſenic | Water 7 
1 n e OOO Y 
Aabol. : 1 J 
Water . Fixed Alkali _ 
Ather | A Saline Hepar Sulphuris 
Eſſential fil © - TOI. 4 


Volatile Alkali 


SERIES 26th, 


Siber. 
Vinous Spirit Water . 
Eſſential Oil 5 _ Sulphur | 3 
Ex preſſed Oil. a 
5 E R 1 E 8 17th, 
——B ß ‚ ON. 
Ather EKEx!xpreſſed o 


Vinous Spirit *' © Sulphur 


SERIES 


x F , 
* *S - . \ 
n 5 
f . : . 3 1 
| | : 
nd * * . 9 y 4 * ä K p 
cnt a ts — . — — _ I F 6 At ad ks 1 "LE -4 
—— 22 — 3 — — 3 5 ” I" WO , eye” 1 


6 . 
s E R IE S 1813. 


„ Se bo Oit. eee 471 . 
„„ Volatile Alkali | 
Eſſential Oil ©. Sulphur 
Fixed Alkali * . | 1 | 
2-12» igh 
| e Gold. 
Ather A acid of Fluor 8p ä 
Marine Acid fe Tartareous Aci b 
Aqua- Regia PDhoſphoric — ; 
& Nitrous Acid Fixed Alkali | 
) ET. Vole Alkali 
| Arſenical Acid 90 Fo | 
CA $I. | 
| | - Patina. 
Ether Tarxtareous Acid 
Marine Acid Phoſphoric Acid 
i Aqua-Regia „ Saccharine Acid 
| Nitrous Acid , Sorrel Juice 
Vitriolic Acid, + Lemon Juice 
Arſenical Acid th, Acid of Ants 
Acid of Fluor Spar Diſtilled Vinegar | 
| SERIES af, 1 | 
2 4 ; _ Silver, 1 
Marine Acid Phoſphoric Acid | 
Saccharine Acid Lemon juice | 
Vitriolic Acid © Acid of Ants 
Nitrous Acid | Diftilled Vinegar | 
Arſenical Acid VPaoolatile Vitriolie Acid, 
Acid of Fluor Spar Fixed Air | 
Tartareous Acid Voolatile Alkali 
Sorrel Juice 1 | 
SERIE S 2xd. 
Mercury. | 


Marine Acid Saccharine Acid. 


Fd 


Arſenical Acid 
Sorrel Juice 
Phoſphoric Acid 
Vitniolic Acid | 
Tartareous Acid 
Lemon Juice 


Vitriolic Acid 
Saccharine Acid 
Arſenical Acid 
Tarrareous Acid 
Phoſphqpie Acid 
Sorrel Juice " 
Marine Acid 
Nitrous Acid 


(9 ) 


Nitrous Acid 
Acid of Fluor Spar 
Diſtilled Vinegar 


_ Volatile Vitriolic Acid 
Acid of Borax 


Fixed Air 


Tead. 


Acid of Fluor Spar 
Lemon Juice | 
Acid of Ants | 
Diſtilled Vinegar © 
Acid of Borax 
Fixed Air Pi. 
Fixed Alkali f 
Expreſſed Oils 


er 


Saccharine Acid 
Tartareous Acid 
Marine Acid 
Vitnolic Acid 
Nitrous Acid 
Arſenical Acid 
Phoſphoric Acid 
Sorrel Juice | 
Acid of Fluor Spar 


S E R 


Saccharine Aci 
Tartareous Acid 
Vitriotic Acid 
Marine Acid Wy 
Nitrous Acid 

Arſenical Acid 
Phoſporic Acid 


Copper, 


Lemon Juice 
Acid of Ants 


Diſtilled Vinegar - 
Acid of Borax 
Fixed Air 7 
Fixed Alkali 
Volatile Alkali 
Expreſſed Oils 


I E 8 : 25th, 
Irin. 


| Sorrel Juice 


Acid of Fluor Spar 


Lemon juice 
Acid of Ants 


Dittilled Vinegar | 
Acid of Borax 
Fixed Air 


SERIES 


( 69 
85 * R 190 T 8 266. 


5 Ta Tin. 703 
Marine Acid Acid of er e f 
Vitriolie Acid Diiſtilled Vinegar 

Saccharine Acid Acid of Borax . 
Nitrous Acid 4 Fixed Air 
Arſenical Acid © Fixed Alkali 
| Phoſphoric Acid Vol. Alkali 
1 8 E R 1 E 5 · RN 
5 Biſmuth. 
Saccharine Acid” W ,  Warine Acid 
Arſenical Acid Acid of Fluor Spar | 
Sorrel Juice Acid of Ants | 
Tartareous Acid Diſtilled * 
Phoſphoric Acid Fixed Air ban 
Vitriolic Acid Volatile Alkali 
Nitrous Acid 535 
ap $S ER I TE. als: 
| Nickel. 
Saccharine Acid Lemon Juice 
"Sorrel Juice - | Aoeid of Ants | 
Marine Acid  ' Diſtilled 7” : 
Vitriolic Acid Alrſenical Acid 
Nitrous Acid Acid of Borax 
Phoſphoric Acid Fixed Air 
Acid of Fluor Spar Volatile Alkali 
8. E RI E S 296. 
| ; ; Arſenic. up 5 : 
Marine Acid, Neid of Ante 1 
Saccbarine Acid Tartareous Aci 
Vitriolic Acid Sorrel Juice 
_ Nitrous Acid © Lemon Juice 
Phoſphoric Acid Diſtilled Vinegar 
Acid of Fluor Spar | Oils 


SERIES 


FF * s "oth, 1 HITS 
Saccharine Acid 8 Ts. =... 
Sorrel Jee +... 4.5; "ENS Ants 
Marine Acid Diſtilled Vinegar 
Vitriolic Add Arſenical Acid 
Nitrous Acid Acid of Borax 
Tartareous Acid Fixed Air 
Acid * Fluor Spar .. 1 9 5 Volatile Alkali 
| ; Es 94 55 
Saccharine Acid Acid of Fluor Spar 
Vitriolic Acid Arſenical Acid 
Marine Acid 55 Acid af Ants | 
Nitrous Acid Diſtilled Vinegar 
Tartareous Acid Acid of Borax . ; 
Sorrel Juice Fixed Air OY, | 
Phoſphoric Acid Volatile ane 
Lemon Juice = 
8 8 E R I E 8 32d, 
| |  Antimony. R 
Marine Acid el Lemon Juice 
Saccharine Acid Alrſenical Acid 
Vitriolie Acid Acid of Ants 
Nitrous Acid Dittilled Vinegar 
Tartareous Acid Fixed Air 
Sorrel Juice . f oj; 


s E. X IE 8: 25 
0 ' Manganeſe, 


Se Acid Vu.triolie Acid 3 
Sorrel Juice Nitrous Acid e 
Acid of Fluor Spar Arſenical Acid 
Lemon Juice "wry Acid of Ants 
Tartareous Acid Diſtilled Vinegar 
Phoſphoric Acil * Air : 
Marine Acid 
* 385 | TABLE 


| | 60 
75 == oo 
T ABLE 2d. 


| A the Proceſſes referred to in the following Table are all con- 
$7.9 ducted in degrees of Heat that will expel Liquids, thy 
74 are n to be performed Dx So LUTIONe _ 


SERIES” uf, 


Ing ma... | 
. \ 


5 | Fitridlic Acid. | 
Phlogiſtoen - Magnefia, 
Kevel Metals 


Fixed vegetable Alkali Volatile Alkali 
Mineral . . Clay 5 


Lime, | 4 1 Fl ry 3 1 
En R 1 E 8 „„ 
2 bond: Fluor Spar. 
Lime, enn Mineral Alkali, SY 
. Kevel „ 
C — " Wlatile Alkali | 
Fixed Vegetable Alkali, Clay Sup, 
8 E R I E S 3d. | 
; = . n Acid. 
Phlogiſton Fixed Wen Alkali 
Lime MlijiSneral Alkali „ 
A 0. 
Magneſia, 3 
SERIES 4th. g 
Acid of Borax. 
Lime Fired be e ARE : 
Kevel Milneral Alkali, e 
Magneſia Clay 5 
1 Ss K K TH e 
% p 44 4 MT y Dine Vinegar MOOT oY, 2725 ; 1 
Koret e Fixed Vegetable Al kali | 


* The Series for Nitrous Acid, Marine Acid, and 33 
read the ſame, omitting Phlogiſton in the tuo laſt. 45 
8 ; 75 | Mineral 


K 48 w =, 


(39.2 


Mineral Alkali | | Pol. Alkalt | 
Lime 0 2 Clay 3 
Magne ſia N 
= SERIES 6. 
—__ Ants. 
Kevel _ | Magnefia —_ 
Fixed Vegetable Alkali. _ Volatile Alkali, 
Mineral Alkali! N ; 
Lime, | Ro 
| s BRIE 8 $2092 
1 3 Pbapborie _ 
Lime Lge” 5 Iota Alkali TH 
Kr Tl nee An 
Magneſia . 2 Clay 
Fixed Vegetable Alkali ; 5 
BT v8 * „ Owl 
. Fixed:#i egetable and Mineral Alkali. 
Phoſphoric Acid Diſtilled Vinegar 
Acid of Borax, Silicedus Eaftth 
Arſenical Acid Kevel 1 
Vitriolic Acid Lime 
Nitrous Acid” _  Magneſia 
Marine Acid Clay 
Acid of Fluor Spar _ OY | 
Acid of Ants „ | 
; | Hiolatile Alkali, © 
Vitriolie Acid  _ Acid.ef Aus, 
Nitrous Acid D.iſtilled Vinegar 
Marine Acid, 118 - Sulphur | 
Acid of Fluor Spar F 
s E RF E $* roth. 
Heavy Spar, Cauk, or Kevel. 
Phoſ phoric Acid YVitriolic Acid 
Acid of Borax | . Nurous Acid 
Arſenical Acid Marine Acid 


The ſame for the articles LI Mx, Macxzeray and Cray 


only e to be omitted under the laſt of theme. 
| : F 2. | 


1 Abd 


eat > eas 
D , 
- 


„ 
Acid of Fluor Spar Fixed Alkali 
Aeid of Ants ' Calx of Lead 
Diſtilled Vinegar __ Sulphur, 
S ERTIES 1756. 
. Kulecen, Curt. 
Fixed Alkali 1 Calx of Lead 
| SERIES TOs 
; Funde 
Calx of Platina Cala of Arſenic. 
- Nitrous Acid _ », Calx of Nickel 
Calx of Gold _ - .. Calx of Copper 
Vitriolie Acid  Calxof Cobalt 
_ Arſenical Acid - Calx of Tin 
Calx of Silver - Calx of Lead 
Calx of Mercury Calx of Iron 
Dephlogiſticated Air Calx of Manganeſe. 
Calx of Antimony | 1 88 15 Dual e nc 
: __ Calxof Biſmuth 5 
= 5 2 * 1 2 6 COUP 
=_ | | Sulphur, 
3 Fixed Alkai Cobalt 
3 Iron | | | | Nickel 
Copper ym 
Tin: 2 ; Antimony 550 5 
Lead Mercury 1 1 
— 0 Arſenic | 
= s * 3-40 we. 
. |  Galine ne Sulphuris. bi 15 on 
Manganeſe Antimony W 
Iron „„ 9 9 | | 
Cop | icke „ „ 
Tin „% © mh. - HT 
o _ Mercury, 3 
1 Silver ? Arſenic. 1 95 
I Es: + Gold My _ 
A | „ 8 E R x E S 15th. ne a 
LF; | © Gold, Ws 
5 8 1 Silver 


Silver 
Lead 
Biſmuth 
Tin 
Antimony 
Iron 


Platin 


Arſenic 
Gold 
Copper 
Fin 


Biſmuth 
Zine 
Antimony 
Nickel 


Lead 
Copper 
1 
Biſmuth 
Ii 
Gold 
Antimony 
Iron 


p 


Gold 
Silver 
Platina 
Lead 

oy 
Zinc 


Gold 
Silver 


0 65 5 A en 


1 


Line 


Nickel 


Arſenic 


Cobalt 


Manganeſe 
Saline Hepar Sulpburis 1 


S E R Its 16th, 


. 8 


ane. 


Plaus. 


Cobalt 
Manganeſe 


Fi Iron 
Lead 
Silver 
Mercu 15 
Saline Hepar Sulphuris. | 


Manganeſe 


* Zinc 
_ Arſenic 


Nickel 


_ Platina 
Saline Hepar sft 
Zulphur 


3 ER 1E S 2805 


Mercury. 
- Biſmuth 


Copper 


Antimony 


Iron 
Saline Hepar Sulpburis | 
Sulphur 5 


SENI bl 19th, 


S0 
= 


Biſmuth 


Tin 


f © Antimony | 
Platina 


Arſenic 


Gold 
Silver 
Arſenie 
Iron 


Manganeſe 


Zinc 


Antimony 


Platine 


Nickel 


Cobalt 


* 


opper 


b 
Sold 


Silver 
Tin 


Zinc 
Mercury 
Copper 


_ Antimony 


| Biſmuth 5 


4 


| © Zine © 
Nickel 


Iron 


Saline Hepar Sulphoris 85 


Sulphur 


SERIES oth 


Copper. | 
Tin 


Lead : 


Nickel 
Biſmuth 
Cobalt 

' Mercu 


Saline Hepar Sulphuris 


Sulphur 
SERIES 2½. 
0 Amwimony 
Platina 
Biſmuth 
Lead 
Mlercu 


Saline Hepar Sulphuris 
| * | | 


SERIES ad, 
Ta. | 5 
Manganeſe 
Nickel 
Arſenic 
_ Plating 
_ Biſmuth. 
Cobalt 
Saline Hepar Sulphuris 
- Sulphur | 
Bifmuth; | 


5 W vi 1 8 EF: 
* * 9 
% 


( 
I 
4 
J 
( 
] 


a... % a” £m ©, OA fenk 


, PA Lu} a Xa #04 


F K 6.0 bond hand 


Gold 


Mercury 
Antimony 


Tit -: 
Copper 
Platina 


Iron 
Cobalt 
Arſenic 
Copper 
Gold 

Tin | 
Antimony 


2 
— 


Nickel 
Cobalt 
Copper 
Iron 
Silver 
Tin 
Lead 


Iron | 
Nickel 
AGO 
opper 
Gold 
Platina 


Copper 
1 
Tin 


6 67 Þ wn. 
| Wickel 5 Bar 
Iron ee 
Line A 


Saline Hepar Sulpuris _ 
. 251 8 2 i 


s E R 1 E 8 8 
Nickel 


1 


Platina 


Biſmuth 
Lead 


Silver 


Zinc 
Saline Hepar sab, ; 


Sulphur - 


SERIES 2g. 


Azſenic. 


Gold 


Platina 


Zinc 
Antimony 


Saline Hapar Sulphuris | 


Sulphur 


s E RI ES 26th, 


Cobalt. 


Tin 


' Antimony 


Zine 
Saline Hepar Sulphuris 
Sulphur | 


SERIES 27th, 


- as Ac. 


Mereury 
Silver 


Gold 


: 4 5 2 
—_ 
* 
— . NN ]ͤ ² my ͥͤV.... ² mä ̃ ²'ũͥwu 


P 


n 
2 


5 8 BR I TS atth\ 1M » 

i: +a 7: = © 

Copper Platina 

Tin | | Merry wr ©. 

Lead +, ..,+ Arſenic 1 1 8 

Nickel Cobalt 

Silver Saline Hepar Sulphuris * 
Biſmuth ..,, Sulphur | 

"3 © (ALE B 290k Trae 


Copper — "Siler 
1 Iron Een 
| Gold — Saline * Sulphur 305 


B „ A Gllalus 


A $;Nabus of Minerals, | agreeable to the lateſt Obſervations, 
4d dependent upon their chemical Properties. A's 


HOSE ſubſtances that are naturally cortained in the earth, and 
make a part of it, are denominated fe//i/s ; the true nature of 
which cannot be aſcertained by external 25 pearance, though it may 
be uſeful to diſtinguiſh one trom another in making collection : 
they may be formed into four Claſſes, viz. 


SALINES, which have ?afe, and are more or leſs ſoluble in water. 
EARTHS, uſually infipid, and not ſoluble in water, 
INF eee S abound with phlogiſton, and burn away more or 

leſs ; . 

METALLICS do not unite with pure whey but by. heat mels 
with a ſhining ſurface. 
SALINES. | 
ACIDS generally chings vegetable blues to a red... 
Vitiio!ic Acid may be phlogiſticated and become air. 
Nitrous acid unites with phlogiſton, and becomes nitrous air. 
Marine acid, free from water, is marine acid air. 
Fluor acid, uncombined with water, is air, that while hot 
corrodes glaſs. ö 
Arſenical acid is a dry fubltance, | 
Acid of black lead. ; 
Acid of heavy ſpar. 
Phoſphoric acid, rarely found fokl, but abounds in animal 
ſubſtances. ö 
Acid of borax, is found in ſome lakes, and when pure is a 
dry ſabſtance. 
Acid of amber, | 
Aerial acid, or fixed air. 5 
 Alkalis, uſually change vegetable blues to a green. 
| Vegetable alkali, not found foffile. | 
Foſſile alkali, uſually found combined with the marine acid, 
but ſometimes pure. 
' Volatile alkali, is found i in clay, ſoot, dec. Kc. 

Neutral Salts. 1 
Vitriolated tartar, rarely, if ever, found i in the owrh. 
Nitre, very ſeldom found, except in the Wer ens ha of 

putiefattion, ' | 
"Digeſtive ſalt, rarely bound. 

_ Glauber's ſalt. 

Cubic nitre, | 

Mariatic falt, abounds in fea water, hb; and forms 

conſiderable rocks. | 
Vitriolic Ammoniace * © 
Nitrous Ammoniac, f 
Sal- ammoniac. 


* 


C3 1 
Borax; an acid united with foſſil alkali; but the acid ; is not 
ſufficient to ſaturate ir. 
Mild vegetable alkali : fixed air communicates neutral pro- 
perties to alkalis. 
Mild foſhle alkali z\ natron ; ſuppoſed to be decompounded 
common 1:It, 
Mild vol tile alkali, found in; ſome ſprings in the neighbour. 
hood of putrefaQtion, 
Phlogiſticated oe; very fimilar to a-nevtral ſalt, 
Gypſum. 
Tertene nitre. . 
Fixed ammoniace 1 7 
Limeſtone, or calcarious ſpars 22G a „ 
Epſom alt ; this abounds in n certain "TRICE 
Magneſian Aitre. hes. 
Magneſia falita. 


Magneſia aerata. 


Alum. 

Metallic ſalts, are decompounded by ente er ; 
Blue vitriol, 

Green vitriol. 

Ferrum ſalitum. 

Ferrum areatum. 

Vitriol of nickel. 

White vitriol. > is be 
Manganeſium ſalitunmn. 
Triple ſalts. J 
Marine ſalt mixed with magneſia alla. 
Epſom falt mixed with vitriol of iron. 

Alum contaminated by ſulphur, 

Alum united with vitriol of cobalt. 

Blue vitriol mixed with's iron. 


— 


FARTHS. 


Terra pongeroſa ; when quite pure, it W aunbe e 
Terra ponderofa aerata, contains water 28, air 7, earth 65; 
its ſpecific gravity from 3.773 to 4-333: 
Heavy ſpar (terra ponderofa. vitriolata): di ſſolves entirely in 
pure, | boiling, vitriolic acid. 
Lime, when pure, does not melt in the Gon, but looſes 9-20ths 
of its weight; diſſolves in 700 times its weight of pure 
Water, and generates heat in the operation. 2 
Calx aerata, is rarely free from iron. 
Fetid lime ſtone, or ſpary united with petroleum ( /apis ſuilis). 
Fluor ſpar, often contaminated with ſiliceous earth, is of a 
purple, blue, green, or white colour. ; 
Lime, combined with an unknown acid,: ſuppoſed . of a 
metallic nature. 
Calx aerata contaminated with magneſa lt. 
— by clay. 
— by ſilieeous earth. e YT þ 7 
by clay and ſiliceous earth. 
— by iron and manganeſe, Mag neſia 


| vie- , i 


1 


Magneſia aerata; its ſpecific gravity 2.1 553 contains water 
30, fixed air 25, and 45 parts of earth; it does not melt 
in a moderate heat, but looſes 11-20ths of its weight. 


| AMagnelin aerata united with filiceous matter. 
Magneſia aerata intimately united with ſiliceous earth, the 


ſoluble part of which diſſolves in acids without efferve- 
ſcence {ſoap rock. ) 


. _- Magnefia united with argillaceous, RT and 2 


matter. 
contaminated by petroleam. 


Argillaceous earth, (earth of alum) when FRE: attradhs 6 water ra- 
4 3 contracts gradually by an increafing heat, and may 


come hard enough to ſtrike fire with ſteel; when pure it's 
ſpecific gravity is 1,30 „but clay as found in the earth is 
generally contaminated with other matters. If after clay 


has been hardened by heat, and will produce fire with ſteel, 


it be melted with a large quantity of fixed alkali, and preci- 
pitated by acid, juſt ſufficient to difſolve the alkali, it be- 
comes earth of alum. 


Argillaceovs earth united with filiceous earth (pipe clay). 
[ "with filiceous earth and iron bole ). | 


— with filiceous and calcarious matter (mare). 
— with ſiliceous earth and magneſia (terra lemnia ). 


L with Gliceous, Fe and magneſia earths (fone 


 marrow)). 
— contaminated by hepar ſuluris and zepyndant vitriolic 
acid (alum ore). 


= contaminated by filiceobs matter, pyrites, and petrouleum 


(alum ſlate): 


= intimately united with Teſs than half its weight of filice- 
ous earth, and a ſmall quantity of mild calcareoug earth - 


(gems ),—N. B. Gems may be diflolved by microcoſmic 
alt and borax, with the blowpipe; tho' not by the foſſile 
alkali; they are, the rubby ſapphire, topas, and the 


emerald.— The tourmaln holds a middle place between 
the gems and ſcherle, N 


— intimately united with half its weight of ſiliceous . 
or more, and a little mild caleareous earth (Scherle). 


_ looſely united with half its weight of filiceous earth, or 


more, and a little calcareous earth (Zeolite), 


— intimately connected with a large proportion of i 8 


earth, and a ſmall proportion of magneſia (Tall). 


- Siliceous Earth; when pure, its ſpecific gravity is 1.975 —no 
acid except that of fluor ſpar is known to diſſolve it — fixed al- 
kali unites with it in either the liquid or dry way; filiceous 
earth is not ſimple, but may be conſidered ſo till experi- 

ments are formed to. prove its compoſition. 
Ziliceous Earth united with very ſmall quantities of calcarious 


or argillaceous earth { Duartz). 


I —united with argillateous*earth (Chalcedony ).. 


unite 


——— 
le 4 22 


(mm) 


. 2 * þ as 


— United with argillaceous earth and calx of i iron < Jaſper J, 


— loaded with martial earth, 
— united with argillaceous, and a ſmall quantity of calcari. 
ous earth (Chert ). 
— united with argillaceous earth, and a little magneſia 
"4 feldſpat p 
— _ with magneſia, mild calcareous earth, flucr ſpar, 
and alſo with the calces of copper and iron * raſius 
INFLAMMABLES. . / * 5 f 
Sulpbur; any acid coagulated by phlogiſton into a ſolid form, 
may be termed a ſulphur : the metals have been by ſome 
reckoned among ſulphurs. 
Phloęiſton ſaturated with vitriolic cid (common ſulphur ). ' 
 — ſaturated with fixed air. 
joined with the acid of molybdena and the vitriolic acid 
( molybdena or black 1 | 
Petroleum. 
737 pure and ſelected ( 5 or LF tr 1 
joined with argillaceous earth C pit- coal). 
. E united with acid of amber (amber). . 
| Ambergriſe is now aſcertained to be of animal wnicin, "ad is 
ſuppoſed to be the faces of a ſpecies of whale. . 
Diamond entirely conſumes by burning, tho? lowly, and 
„ may with propriety be ranked with inflammables 'till 
its properties are more e particularly WG and * 
tions ariſe. ; 
METALLICS. | 5 8 | of San bi 
Native Gold, coatalning A betle ſilver. 15145 
DD united with copper. a 
E united with ſilver and copper. , PO 
— united with filver, copper; and iron. 
—— united with ſulphur, by means of iron. 
— mineralized with ſulphur, together with filver, lead, and 


1 


iron. 
5 Platina, found native, N with 3 iron, but can be freed from 
Þ ; it by art. | 
E Silver, found native, but united with ſome + gold. FO 


— united with copper, 2 
/  — united with filver and copper. 
DO united with iron. pid bog og 
— united with arſenic 6-100ths. 3 
O united with antimony. 
— united with arſenic and iron in ncarly ALY benden 
— mineralized by the vitriolic or marine acids (Lung cornea): 
8 —- mineralized by. the vitrivlic and marine acids and * 
| — mineralized by ſulphur (glaſſy ore). 
— mineralized by ſulphur and ion (marcaſetical bat 
— mineralized by ſulphur and lead ( porter's ore or galina). 
— mineralized by ſulphur and arſenic (ruby ore). 
E mineralized by ſulphur, arſenic, and iron (glittering ore). 
| mineralized 


£ Quickſilver i is ſometimes found native. 


— mineralized by ſulphur and on ( expres * 
Tead; found native. ; | 
— mineralized by vitriolic acid 0 vitriol of. head). 7 | _ 
by vitriolic acid and iron. VE | 1:3 
Ady acid of phoſphorus. | 5 ; 
w= by the aerial acid or fixed air. 23: 


Iron is found native in Kamſkatcha. | | 1s | a 


Biſmuth i is found native. 


6 | Icy — 
— mineralized by ſulphur, arſenic, iron, and cobalt. „ Ig | = 
2 mineralized by ſulphur, arſenic, copper & iron (wvbite ore) | 
— mineralized by ſolphur, arſenic, copper, iron, and anti- = 
mony (grey ore). . — by | 
— mineralized by ſulphur, arſenic, e and iron [ 1 


4 
7 plumoſe ore). | Fen a> PE : 4 


— combined or amalgamated with filver. | 
 — mineralized by muriatic or vitriolic acids ( 3 e f 
— mineralized by ſulphur ( cinnabars ). | * 
— mineralized by ſulphur and icon (martial cinnabar ). | 


— by ſulp hur. 
— by ſulphuf, and holding Glver (galena os | 
— by ſulphur and i iron, holding filver. 
— by fulphur and antimony, holding ſilver ( radiated ROY 
Copper is ſometimes found native, and genera.ly contains ſome 
gold or ſilver. 
— in the calciform ftate. 
— mineralized by marine acid & argillaceous earth (micaceeus) 
— mineralized by fixed air. 
, — by ſulphur (witreaus ). 
— by ſulphur and iron. 
— by ſulphur and much iron (pyriteus ). | 
— by ſulphur, iion, aud aſenicy often containing Kfer 
(grey ore). 


— united with arſenic (ar ſenical). 
L with the power of attracting other iron 1 0 loadftone.) 
— with phlogiſton enough to render R magnetic. 
— Calciform (ochrous.) ) 
+ — mineralized by fixed air, calcarious earth and manganeſe 
white oar ). 
— mineralized by ſulphur ( piritical ). 
united with a ſubſtance reſembling iron, that impairs its 
malleability when cold, and forms Pruſſian blue with phlo- 
_ Liſticated alkali, but is ine ipable of becoming magnetical. 
— calciform phlogiſticated in a peculiar manner; 3 A kind of 
native Pruſſian blue. 
Tin is ſometimes, 'but rarely found native. 
— mineralized by ſu} phur. 7 
— Calciform Tin, or native putty. \ 


0 


— in the form of a calx. 
— 8 * ſulphur. 
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Cobalt, found native but holding ſome ar 


” * 4 # 
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— mineralized by ſulphur and jron. - 


_ Nickel, found native, Holding alittle iron and arſenic 3 3 and may 


ſometimes contain cobalt. | | 
— mineralized by fixed air. | ; 
— mineralized by ſulphur, cobalt, and i iron. 


Arſenic, native, but holding iron 


— united with filver. 
— calciform. 
— mineralized by ſul kr ( orpiment J. 
Arſenic mineralized by ſulphur and iron (pyritical).. 
enic. n 
— mineralized by acid of arſenic (red ore). 
— contaminated by iron and the vitriolic acid. 
— mineralized by ſulphur, arſenic, and iron (glanz cobalt) 
— minerallized by ſulphur, n iron, and vitriol a 
fernickel). | | 
Zinc; found calciform. BY 38 
— united with fixed air. 
— united with fixed air and fliceous matter. 
— mineralized by ſulphur and iron (blackjack) 
Antimony found native. Y 
— mineralized by ſulphur. _ 3 
— mineralized by ſulphur and arſenie. 5 
Manganeſe found calciform. | | ' 
—_— winerahaed by fixed air. 
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An IN DE X to the . 


ay 
| IRS, different Sorts how to produce — 49 
A ——, proportional Expanſion of — 38 
„contained in different Bodies — 38 
Alkali, vegetable contained 1 in Water  — 3 41 : 
Antiſeptics — — — — 42 ** 
Atmoſphere — — — 5 - 
Bodies, general Properties of — — 3 * 
Capillary Attraction 1. — — 29 
) Cohefion, Force of — — — 39 
2 Chemical ie enumerated — 17 
Catalogue, deſcriptive — — — 28 
Electricity — — — — 7 
Furnace, portable — — — 16 
Fluxes for reducing Metall! — /F44 
Hydroſtaticks — — — 6 
Inks, ſympathetic | —_ — — 42 
Light — —— — — 6 
Metals, Table ß A 
Minerals, a Syllabus of — — — 67 
Nature, a general Scheme of ß. — 31 
Planets their Diſtances from the Sun n 
Proceſſes with a portable Furnace — — 18 
Phlogiſton, Deſcription of _ -_,, 8 
ge Gravity, Table o — 32 F 
tto of Acids and Airs — — 38 
Salts and Stones, the Water, &c. they contain 39 
Salts, ſoluble in an ounce of Water — — 40 
Salts, ſoluble in 288 Grains of Alkahol — 40 
Solar Syſtem, an W — — 9 
Solders — | — 44 
Tables of Specific or detive Attradtion — 8 
Ditto in the dry Way © — — 62 
Thermometers — — — 35 
Thermometrical Obſervations — — 38 
an Tides (in the Note) — — — 12 
| Water, how to analize it — —— 46 


Weights, French and Engliſh — 
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N. B. THE Plate facing the Title-page contains Two 
Views of the Furnace (Page 17th) in different Opera- 


tions; alſo the Tub of Water and it's Appendages of 
Jars, round-bottomed Vials, Eudiometer, Lamp, &c. 
mentioned on the ſame and next Pages. FN 


The figure to the right in the next plate is a blow-pipe, 


which is to be plunged into the tub above mentioned, 
and the air is to preſſed from the ſtep-cock by the co- 
lumn of water—the two other figures at the bottom 


Eledtrometers; that to the left is to meaſure the force 


of electric atmoſpheres, and the other the effect ot an 
electric diſcharge after it has been made—the ſcales at 
the top are to be cut out of the plate to be applied to 
real inſtruments, —— 


The Third Plate contains the Figure of an improved 


Terreſtrial Globe; which requires no particular Ex- 


planation, further than to remark that it is furniſhed 


with a Circle of Illumination, and a moveable Hori- 


' zon, Sun, Moon, &c. and in ſolving problems is to 


be turned from Weſt to Eaſt. All the inſtruments 


contained in the three places are introduced in the 


author's courſes with his other extenſive apparatus, 
and their other uſes explained, 5 


. 


